























WEATHER IN A DISHPAN 


A few years ago, Dr. Dave Fultz, of 
the University of Chicago, developed a 
method for studying the broad features 
of atmospheric circulation that take 
place over a whole terrestrial hemisphere 
in the confines of a spinning “dishpan”’ 
that can be controlled at will in the 
laboratory. At first his experiments 
were limited to phenomena of a general 
nature, but now he has succeeded in 
methods to demonstrate and study on a 
quantitative basis such important weath- 
er phenomena as the polar front and the 
formation of surface circulations in as- 
sociation with upper-level windflow and 
pressure patterns. He describes his 
work in the December issue of the 
Journal of Meteorology, and shows pho- 
tographs of dishpan experiments that 
bear striking resemblance to weather 
charts. 

His first experiment of this kind is 
performed with a double-layer system 
of two homogeneous immiscible fluids 
(of slightly different densities) in a ro- 
tating cylindrical disk, which represents 
the ideal case, in frontal theory, of two 
completely homogeneous air masses. 
When the interfacial tension is reduced 
by suitable detergents, the lower, 
slightly denser layer is drawn into a 
domed cap centered on the “pole” by 
starting from a high, steady rotation of 
the container and reducing this rotation 
fairly rapidly to a constant value of 10 
to 20 revolutions per minute. The wave 
structure that develops in the lower 
layer is made visible by aluminum 
powder resting on the interface. 

Dr. Fultz describes how the eastward- 
moving open waves in the interface at 
the edge of the cap increase in wave 
length and develop troughs that extend 
obliquely in toward the center of the 


dome. The waves go through a process 
of cresting in the horizontal that 


strongly resembles the occlusion process 
so far as the boundaries and the presence 
of only one “cold” mass allow. He 
states, ‘““The resemblance of these fig- 
ures to the classical picture of the simple 
polar-front wave is obvious and extends 
to a number of still finer details that 
will be investigated thoroughly in the 
future.” 

In the second type of experiment, a 
4- to 5-centimeter layer of water in a 
rotating pan is heated just under the 
outer edge and cooled by circulating cold 
water in a cylinder centered on the pole. 
In this way, the water in the pan is 
activated by a temperature difference 
more closely akin to that generally pre- 
sumed to be operating in the atmosphere. 
In order to observe the relative motions 
at all depths of the model “atmosphere,” 
crystals of malachite green dye are 
dropped in after the state of motion has 
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become steady. The crystals mostly fall 
slowly to the bottom, leaving colored 
streaks behind them that show the mo- 
tions at various levels. 

Such important features as the jet 
stream and its association with lower- 
level circulations are revealed in strik- 
ing detail. For instance, Dr. Fultz 
says, “The pattern of motion obtained 
when the Rossby number is low consists, 
at the top surface, mainly of a narrow 
westerly jet. Steady trains of sinusoidal 
waves occur in this jet, which is contin- 
uous around the annular ring [of the 
dishpan] with anywhere from two to six 
waves of varying shapes, depending on 
the exact circumstances. (These waves 
progress toward the east at around 10 to 
15 deg. long per revolution, i.e., per 
‘day.’...) Underneath and slightly to 


the east of each trough in the upper je 
there is a surface cyclone that usually 


structure.” 

In their studies of various factors jy 
atmospheric seeing, astronomers are be. 
coming increasingly concerned with the 
jet stream and other features of atmos 
pheric circulation; thus, they have a spe. 
cial interest in these dishpan exper 
ments. It seems possible, also, tha 
models of this kind may eventually be 


bodies. The second arrangement used 
by Dr. Fultz is similar to one used 
earlier by R. Hide, of Cambridge Uni- 
versity, in some convection experiments 
concerned with motions in the earth’ 
core. 
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PULSATING STARS 


By Otro StRuvE, Leuschner Observatory 
University of California 


URING the night of June 5-6, 

1947, the two largest telescopes then 

in existence were simultaneously 
trained upon the same 7!4-magnitude 
star in the constellation Lyra. The two 
spectrographic observers had not con- 
sulted with one another beforehand, and 
the coincidence was, in part, due to pure 
chance.* 

If the star had been one chosen at 
random from among the 10,000 or so 
stars of the same magnitude or brighter, 
the mathematical probability of this 
happening would be about one in 100 
million. Since the average spectrographic 
observer obtains, in his lifetime, approx- 
imately 10,000 photographic exposures 
of stellar spectra, the chances of such a 
coincidence happening to any single per- 
son are negligibly small: 10,000/100,- 
000,000. 

But the particular star observed on 
the night of June 5-6 was not one 
picked at random. It was the cluster- 
type variable RR Lyrae, and our inter- 
est in it far exceeds that attached to a 
random member of the Milky Way’s 
stellar population. In fact, if we like, 
we can regard mathematically the im- 
portance of RR Lyrae, in comparison to 
an average 7.5-magnitude star, as the 
ratio of the two numbers: one in 
10,000 to one in 100,000,000! 

Was this 10,000 times greater im- 
portance justified by results obtained on 
that particular night? Most astrono- 
mers would agree that it was. For it 
was from the study of the spectrograms 
obtained on June 5-6, 1947, that a new 
phenomenon in the atmospheres of pul- 
sating variable stars was discovered. 
We refer to this phenomenon as the 
discontinuity of the velocity curve. 

The concept of discontinuity is one 
that astronomers are not very familiar 
with, and it came as a surprise that the 
velocity curve of a variable star should 
be discontinuous. The light of RR 
Lyrae varies smoothly between magni- 
tudes 7.1 and 8.0, in a period of slightly 
longer than one-half day. Hence, it 
was thought that the radial velocity 
should also vary smoothly, as indeed 
earlier representations of the velocity 
curve had suggested it might do. 

However, the observations made in 
1947 left no doubt that these earlier 
representations were inaccurate in one 
narrow region of each cycle. 

Of special interest is the behavior of 
the hydrogen absorption lines. When 


*The telescopes were the 100-inch reflector 
on Mount Wilson with R. F. Sanford observ- 
ing, and the 82-inch reflector of the McDonald 
petory with Dr. Struve as the observer. 
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the star is bright, these lines are strong 
and broad, resembling the spectral lines 
of a 10,000° star, like Vega. The dis- 
placements of the lines show that the 
atmosphere of RR Lyrae in this stage is 
rapidly expanding; the gases move out- 
ward, and produce, as seen from the 
earth, a Doppler shift toward the violet 
side of the spectrum. 

As the light decreases, the hydrogen 
lines become narrower and weaker. The 
expanding atmosphere gets cooler, reach- 
ing a temperature of about 7,000°, and 
its pressure decreases as it occupies 
higher and higher levels above the pho- 
tosphere. Gradually the outward mo- 
tion of expansion is checked by gravity, 
and the overexpanded star begins to 
contract. 

We expect to see this contraction con- 
tinue until the infalling gases have over- 
shot their normal level, and have pro- 
duced in the star an excess of gas pres- 
sure that works against gravity, and 
which once again causes the gases to re- 
verse their motion. Instead, the sharp 
hydrogen lines become rapidly weaker, 
and disappear at a stage when they still 
record contraction rather than expan- 
sion. 

But before these lines have faded 
away, the spectrum already reveals a 
set of new absorption lines of hydrogen, 
excessively broad and hazy as though 
they were produced in the deepest layers 
of the atmosphere of RR Lyrae. These 


the outward, expanding motion of a 
deeper layer, coexisting with the upper 
contracting layer. Clearly, the two 
layers must collide, and the relative ve- 
locity of one stratum with reference to 
the other is of the order of 100 kilo- 
meters per second, as shown in Fig. 1. 

Imagine the violence of the storm that 
is caused by this collision of two gas 
masses. In RR Lyrae the visible result 
of this storm is the appearance of narrow 
emission lines of hydrogen. Aerody- 
namical experts, working with powerful 
wind tunnels, have actually produced 
emission phenomena of a similar kind 
when a powerful shock wave in hydro- 
gen is focused in a tiny spot within the 
tunnel by means of a suitable conical 
diaphragm. 

At Mount Wilson, R. F. Sanford 
succeeded in showing that the same dis- 
continuity exists in the radial velocities 
of the Cepheid variable W_ Virginis, 
whose period is 17.3 days. The latest 
contribution to the study of this re- 
markable phenomenon comes from Ar- 
thur Abt, who found a great many me- 
tallic lines double in W Virginis and 
succeeded in determining the tempera- 
tures of the two opposing layers. It 
turned out that the deeper expanding 
layer is 800° to 1,000° hotter than the 
outer, contracting layer. 

Both RR Lyrae, a cluster-type vari- 
able, and W Virginis, a peculiar Cepheid 
variable, belong to Population II of our 
Milky Way system. ‘The suspicion 
therefore exists that the discontinuity in 
the velocity curve may be present only 
among the members of this relatively 
rare group, in the vicinity of the sun. 
But it is also possible that ordinary, 
Population I Cepheids fail to show the 
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Fig. 1. 


Velocity curves and light curve of RR Lyrae. The faint metallic lines 


do not show the discontinuity effect; their velocity curve (A) is repeated as a 

broken line in B, C, and D. For hydrogen and calcium, the breaks in the velocity 

curves of B, C, and D indicate the simultaneous presence of two layers in the 

star’s atmosphere. From an article by R. F. Sanford in the “Astrophysical 
Journal,” Vol. 109, 1949. 
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lines are never sufficiently resolved. 
Thus, even in RR Lyrae only a few lines 
show the effect, yet no one would claim 
that the metallic lines in this star origi- 
nate in still another, continuously oscil- 
lating layer. 

If we should find that the phenome- 
non is not a freak occurrence but that 
it exists in all pulsating stars, the effect 
would be tremendous in our under- 
standing of the mechanism of pulsation. 

Ever since the time when F. R. Moul- 
ton, H. C. Plummer, and H. Shapley 
discarded the early hypothesis of binary 





oscillations should be so fast and so small 
in amplitude as to escape the human 
eye. These oscillations would more 
nearly illustrate the subject of acoustics 
than of Cepheid variables. 

A much better illustration, suggested 
to me by L. G. Henyey, is provided by 
the gaseous bubbles which result from 
underwater explosions. The front cover 
shows a series of motion picture photo- 
graphs obtained at intervals of approxi- 
mately five milliseconds (5/1,000 of a 
second). The charge was a one-half 
pound pellet of tetryl, which is the trade 





Fig. 2. Oscillations in 
the radius of the gas 
sphere from the charge 
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exploded 300 feet below 
the surface, pictured on 
the front cover. This 
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and Figs. 3 and 4 are 
reproduced from _ the 
book, “Underwater Ex- 
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plosions,” by Robert H. 
Cole, published by the 
Princeton University 
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motion, as applied to such stars as Delta 
Cephei and Eta Aquilae, astronomers 
have followed in the footsteps of A. 
Ritter, R. Emden, A. S. Eddington, S. 
Rosseland, P. Ledoux, and others, in 
regarding these Cepheid variables as 
periodically expanding and contracting 
gas spheres. We refer to these changes 
as pulsations of constant form, but of 
variable mean density. Every element 
within the star vibrates back and forth, 
along the radius, and in phase with all 
other elements. 

This type of pulsation differs radi- 
cally from the kind that involves 
changes in shape, with a constant vol- 
ume. ‘The latter were investigated by 
Lord Kelvin in 1863, and apply strictly 
to noncompressible fluids — as in the vi- 
brations of a balloon filled with water, 
which oscillates between the shape of an 
orange and that of a lemon. 

I have been trying to think of a simple 
experiment or terrestrial observation 
that would serve to illustrate in a con- 
crete manner what we mean by a pulsat- 
ing star. Analogies based upgn the simi- 
larity of the mathematical equations of 
a vibrating string and an oscillating gas 
sphere are sufficiently convincing to the 
expert but fail to impress the nonmathe- 
matical reader. 

It is natural, perhaps, to think first of 
a toy balloon, inflated with air and sub- 
jected to a disturbance, such as a blow, 
or better a sudden release from a greatly 
compressed but spherically symmetrical 
condition. But we do not, in actual 
experience, observe oscillating toy bal- 
loons, and a little reflection will reveal 
the reason. The membrane, when tight 
enough to oscillate at all, resembles the 
head of a drum (although no drum I 
have ever seen was airtight), and its 


Press, 1948. 


name of a more sensitive explosive than 
TNT, and has the chemical name of 
trinitrophenylmethylnitramine (C;H;- 
O;N;). The explosion took place at a 
depth of 300 feet below the water sur- 
face, and the gaseous bubble was re- 
corded as a dark, roughly spherical fea- 
ture, seen against the white background 
of a screen illuminated by flashbulbs. 
The first three frames show the rapid 
initial increase in the size of the bubble. 
This growth is accompanied by a radial 
pushing away of the water, which is not 
seen in the photographs. The water ac- 
quires inertia, and its outward motion 
continues beyond the stage where the 
pressure of the gas is hydrostatically 
balanced by the weight of the water. 
After about 15 milliseconds, the diame- 
ter of the bubble begins to decrease be- 
cause the water is beginning to fall back 
toward the center, and the bubble is 
compressed to a density greater than 
that of hydrostatic equilibrium. 

Fig. 2 presents a series of measure- 
ments of the bubble radii, plotted against 
the time. The curve shows a damped 
oscillation with an average period in the 
vicinity of 25 milliseconds. The period 


gradually decreases, as the bubble rise 
relatively slowly to the surface. 

When different charges are explode 
at the same depth, the period of the oscil. 
lation increases with the charge. When 
the same charge is exploded at differen: 
depths, the period increases with decreas. 
ing depth. These results are illustrated 
in Fig. 3. A direct comparison of the 
bubble sizes in a single explosion is given 
in Fig. 4. 

The theory of hydrodynamics pro. 
vides an explanation for these obserya- 
tions. Qualitatively, we may say that 
the power of the charge forces the water 
to move farther outside the equilibrium 
diameter of the bubble, causing the pe. 
riod to increase roughly as the cube root 
of the weight of the charge. On the 
other hand, greater depth means greater 
pressure of the water and, consequently, 
greater resistance to the push of the ex- 
panding bubble. Hence, the period js 
very nearly inversely proportional to the 
depth of the explosion. 

In the case of a Cepheid variable, the 
gas sphere is suspended in the almost 
perfect vacuum of interstellar space, 
Hence, there are no exterior masses to 
be pushed aside. But in the place of 
inertia of these masses the gas sphere is 
activated by its own gravity. If the gas 
is at first compressed and then begins to 
expand, it is sure to overshoot the place 
where gravity is exactly balanced by the 
pressure inside the gas. After a while, 
the overextended sphere once more 
starts to contract, and again the momen- 
tum of its own motion causes it to con- 
tract to a greater degree of compression 
than is consistent with equilibrium con- 
ditions. 

Very simple considerations, analogous 
to those that led to the dependence of 
the explosive bubble’s period on weight 
of charge and depth below the water 
surface, show that the period of an ex- 
panding and contracting star is inversely 
proportional to the square root of its 
mean density. 

For a star with the mean density of 
the sun (about 1.4 times that of water) 


the period would be of the order of two 


hours. For a giant star, such as Delta 
Cephei, the mean density is about 
4/10,000 that of the sun; the square 
root of this number is 2/100. Conse- 
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quently, the period of pulsation should 
be approximately 2 hours X 100/2 = 
100 hours, or more than four days. Ac- 
tually, the period of Delta Cephei is 
5.37 days. 

As we have already seen, the spectro- 
graphic observations of Cepheids and 
cluster-type variables do not give us the 
radii of these stars and their changes 
within each cycle. What we measure 
is the velocity of expansion and contrac- 
tion. 

But by means of a simple computa- 
tion we can convert the radial velocities 
into the corresponding changes of the 
radius. It is as though we know at each 
moment the speed of a plane, and com- 
pute from the total elapsed time the dis- 
tance it has traveled. Assuming that 
the velocity curve is continuous, or at 
least that we can substitute for the dis- 
continuity a smooth curve, we obtain at 
the bottom of Fig. 5 the change in ra- 
dius, 4R, which is directly comparable 
to the measures of the explosion bubble 
in Figs. 2 and 3. The two curves re- 
semble one another — both have broad, 
flat maxima, and narrow, almost 
pointed minima. The radius of the star 
itself may be inferred from its intrinsic 
brightness (read off the period-lumi- 
nosity curve) and its temperature as 
given by the spectral type. Thus, a re- 
cent discussion by J. Stebbins gives for 
the radius of Delta Cephei 53 times the 
radius of the sun, or nearly 40 million 
kilometers. The change in radius 
amounts to only three million kilome- 
ters (Fig. 5), or about eight per cent. 


The discovery of the discontinuity in 
the radial velocity introduces a new ele- 
ment into the discussion. It shows, first 
of all, that in the outermost regions of 
a pulsating star the individual elements 
of the gas do not vibrate in phase: some 
are still contracting, while others are al- 
ready expanding. ‘This makes it neces- 
sary to modify the theory. Fortunately, 
such a modification was already ad- 
vanced in 1938 by M. Schwarzschild, in 
order to account for another discrepancy 
between the classical theory of Edding- 
ton and the observations. We shall not 
now attempt to explain this discrepancy. 
It concerns the respective phases of the 
light curve and the velocity curve, and 
it has, for many years, stood as an 
obstacle in the way of the Eddington 
theory. 

Schwarzschild suggested that in the 
deep interior of a star the pulsations are 
essentially as described in the theory of 
the simultaneous (in-phase) vibrations 
of the gaseous elements. But in the 
outermost regions of the star the ele- 
ments need not all vibrate in unison. We 
can perhaps think of water beating 
against a vertical wall as representing 
the type of standing waves in which the 
Waves are not traveling over the surface 
of the sea because the incoming wave 
interferes with the reflected wave. The 
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Fig. 4. Pulsations of the gas products 
from an underwater explosion. 


result is an up-and-down motion only, 
without the horizontal shift that makes 
it possible for enthusiastic swimmers to 
travel long distances on their surfboards 
when the beach is gradual and not 
abrupt. 

Thus, in the star the “standing” 
waves of the interior, which are the only 
ones that appear in the Eddington the- 
ory, arise from an imperfect reflection 
at the outer surface of the star. The 
“traveling” wave is what we really ob- 
serve, and each wave requires time to 
travel outward, until its trend is re- 
versed. Finally, the wave begins to 
flow back, and in doing so it may ex- 
perience a collision with the next out- 
ward-bound wave. 

There is nothing comparable to this 
in the exploding bubble, and we must be 
satisfied with the very imperfect analogy 
of an ocean wave. 

Still, we can see that by measuring 
the interval between greatest outflow 
and greatest return flow of a single 
wave on the beach, we do not necessarily 
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From top to bottom are the light curve, 
temperature curve, spectral changes, 
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obtain one half the period of the pattern 
of standing waves in the interior. Thus, 
Abt, in his work on W Virginis, has 
suggested that the displacement curve 
of 4R (as at the bottom of Fig. 5) ob- 
tained from his radial velocities “shows 
an overlap of cycles such that when the 
upper part of the atmosphere is con- 
tracting the lower is expanding.” ‘The 
curve even suggests “that the true pe- 
riod of pulsation is twice the period of 
light variation and the time betwcen 
pulses is just one-half the duration of 
the pulse.” 

It is as though we wanted to find the 
period of a single wave thrown up on 
a shallow beach: The water rushes for- 
ward, then retracts; but before it has 
had time to flow back more than half- 
way a new, powerful wave arrives from 
the vast reservoir of the sea, overcom- 
ing the receding wave and rushing for- 
ward to form a second maximum out- 
flow after one half the interval of time 
required for the original wave to com- 
plete its cycle. 

Is it necessary for such a numerical 
relation as 1:2 to hold in all cases? 
Probably not, for we can infer from the 
analogy with the wave on a beach that 
its own period depends upon the char- 
acter of the beach, its inclination to the 
horizontal plane, its smoothness, and so 
on. There would not necessarily be any 
simple relation between its duration and 
the period of the standing waves in the 
deeper parts of the ocean. 

An important aspect of the study of 
pulsations concerns the energy that is 
needed to maintain the periodic expan- 
sions and contractions of a gas sphere. 
In the older theories, which were con- 
cerned only with standing waves, the 
motions of expansion and subsequent 
contraction would be maintained indefi- 
nitely if there were no friction inside 
the gas. As is apparent from the under- 
water bubble, the pulsations gradually 
die down, and in the stars a similar 
effect of damping must occur. However, 
as Eddington and other later theore- 
ticians have shown, this type of dissi- 
pation in a star is quite slow, and there 
would be no appreciable diminution in 
the amplitude of a pulsating variable 
during the intervals of time covered by 
modern observations. 

A much more rapid dissipation of 
energy must be expected when the waves 
project outward and disappear in space, 
as do the waves on a shallow beach. We 
can think of an analogous situation if 
we imagine a large swimming pool with 
vertical walls. Suppose the water is 
agitated in such a way as to produce a 
pattern of standing waves of the kind 
that allows a floating cork to move up 
and down but not appreciably sideways. 
This pattern of waves will persist for a 
considerable length of time, with the up- 
and-down motion slowly decreasing in 


(Continued on page 124) 
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Radio Astronomy at Jodrell Bank--IT 


By A. C. B. Lovet, Jodrell Bank Experimental Station, University of Manchester 


AST MONTH’S article described 
some of the work now in progress 
at Jodrell Bank on the galactic 

and extragalactic radio emissions. Nearly 
one third of the effort at the experi- 
mental station is on the radio echo tech- 
niques for the study of the astronomy 
and physics of meteors, and some account 
of this work will be given in this second 
article. 

When a meteor enters the earth’s 
atmosphere it evaporates at an altitude 
of about 100 kilometers, and its energy 
is dissipated in light, heat, and ioniza- 
tion. About a thousandth part of its 
energy is transferred to ionization in the 
form of a thin column several kilometers 
in length. The reflection of radio 
waves from these columns of ionized 
material can readily be observed on con- 
ventional pulsed radar equipments as a 
transient echo, and by this means the 
incidence of meteors in the atmosphere 
can be studied under any conditions of 
cloud or daylight. “The number of me- 
teors detected in this manner depends on 
the characteristics of the radio equip- 
ment, particularly on the size of the 
aerial, wave length, transmitter power, 
and receiver sensitivity. 

With contemporary techniques, it is 
quite feasible to detect meteors which 
are several magnitudes fainter than 
those observed by the human eye under 


clear dark sky conditions. Although 
the ability to observe meteors in this 
manner under any sky conditions is of 








great value, it is necessary to find the 
orbits of the meteors before any serious 
contributions can be made to meteor as- 
tronomy. ‘This demands, particularly, 
the measurement of the radiant position 
and of the velocity of the meteor. Some 
of the first radio solutions to these prob- 
lems were devised at Jodrell Bank, and 
as they are still in regular use a brief 
description may be of interest. 


Radio echo measurements of meteor 
radiants and velocities. The method of 
radiant determination, which was origi- 
nally devised by J. A. Clegg, depends 
fundamentally on the specular reflecting 
properties of meteor trails. Except in 
the case of occasional densely ionizing 
meteors, it is found that the main radio 
reflection from the meteor trail is ob- 
tained only when the _ perpendicular 
from the radio station to the trail lies 
within the aerial beam. Hence, if a 
radio equipment with a narrow aerial 
beam is in use to study the meteors of 
a shower from a particular radiant, rec- 
ords will be obtained only when the 
beam is positioned 90 degrees from the 
radiant. 

Evidently, for a narrow beam fixed 
in an easterly or westerly direction, 
echoes from a given radiant can only 
be obtained at transit of the radiant and 
so its right ascension can be determined 
directly. If the beam is now moved 
through an angle @ in advance of the 
radiant, the time taken for the radiant 
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The aerial system used for the continuous meteor survey at Jodrell Bank. These 
arrays produce narrow beams at low elevation, the one in the foreground being 
directed 25 degrees north of west, the one beyond the hut 25 degrees south of 
west. The radio echoes from the aerials are recorded separately on a moving 
film, and the radiant co-ordinates of showers can be calculated from the range- 
time plots. At the extreme right can be seen the 30-foot steerable radio telescope. 
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to move through @ can be found and 
hence its declination. 

In the standard form of the equip. 
ment now in use at Jodrell Bank, two 
aerial systems, inclined 25 degrees north 
and south of west and directed at low 
elevation, are fed from a common trans. 
mitter, and the radio echoes from me. 
teors in each aerial are photographed 
continuously on a moving film. The 
results are analyzed in terms of range. 
time plots; the accompanying illustra- 
tions show the effect during an active 
shower. The radiant position of the 
shower can be calculated from the en- 
velope of the range-time diagram. 

A recent event of topical interest 
concerns the Giacobinid shower during 
the afternoon of October 9, 1952. The 
tremendous visible meteor shower which 
occurred in October, 1946, when the 
earth crossed the orbit of the Giacobini- 
Zinner comet only 15 days behind the 
comet is still a vivid memory to many 
observers. In the succeeding years, the 
earth has crossed the orbit at a great dis- 
tance from the comet and no shower has 
been observed. Last October the earth 
was due to cross the orbit half a year 
in advance of the comet, and in view 
of the close packing of the debris near 
the comet no shower was expected. 
Nevertheless, during daylight in the 
afternoon of October 9th, a very strong 
shower was observed on the radio equip- 
ment with an equivalent visual hourly 
rate of about 200. The duration was 
very short, the entire shower lasting 
only about two hours. Some of the 
Jodrell Bank records are reproduced 
here; the observed radiant position 
agrees well with the predicted value. 

The velocities of meteors in the 
earth’s atmosphere cover a range up to 
72 kilometers per second, and the ac- 
curate determination of these velocities 
has always presented very severe difi- 
culties. The first radio echo measure- 
ments of velocities were made in Eng- 
land during the Giacobinid shower of 
1946 by Hey and his colleagues, who ob- 
served the change in range with time of 
the echo reflected from the ionization 
near the head of a few very densely 
ionizing meteors. Shortly afterward, 
Davies and Ellyett at Jodrell Bank suc- 
ceeded in photographing the radio dif- 
fraction pattern as the meteor crossed 
the perpendicular point from the station 
to the trail. 

The maxima and minima in the scat- 
tered signal are due to the passage of 
the meteor through successive Fresnel 
zones; it can be shown that the case 1s 
strictly analogous to the diffraction of 
light at a straight edge. Thus the di 
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An example of range-time plots given by the continuous meteor survey equipment for the Geminid shower. The right 
ascension and declination of the radiant can be calculated from the records, and its position is shown on the constella- 
tion chart at the right for each day. The over-all curve of activity for the shower can also be obtained. 


mensions of the zone pattern are known, 
and the time of passage of the meteor 
is obtained from the photographic rec- 
ord of the cathode ray tube as shown in 
the illustration on page 124. In the 
Jodrell Bank technique, pulsed signals 
are used, and the range is measured as 
in conventional radar methods. Subse- 
quently these amplitude-time methods of 
velocity measurement were developed by 
McKinley in Canada using continuous 
wave signals, in which case a separate 
pulsed transmitter is required for range 
measurement. McKinley’s extensive 
work on the velocity measurements has 
already been described in Sky and Tele- 
scope (December, 1951). 


The summer daytime meteor streams. 
After the observation of the great Gia- 
cobinid meteor shower in October, 
1946, the workers at Jodrell Bank com- 
menced a systematic survey of the me- 
teoric activity by day and night, with 
an apparatus in which the rate of oc- 
currence of echoes was closely related 
to the number of meteors seen by a vis- 
ual observer under good conditions. 


No unexpected features were ob- 
served until the advent of the Eta 
Aquarid meteor shower in early May, 
1947. This shower transits at dawn, 
and the continuation of the radio echo 
observations into the daytime sky showed 
that the Eta Aquarid shower was not 
an isolated event but merely the begin- 
ning of a great belt of meteoric activity. 
This activity steadily increased and 
by mid-June reached unprecedented 
strength. ‘Throughout July it declined, 
and by the end of the month the well- 
known Delta Aquarid and _ Perseid 
showers were the dominant features of 
the meteoric activity. Measurements of 
the radiant positions in 1947 showed 
that this summer daytime activity was 
comprised of a number of very active 
meteor showers, closely grouped in right 
ascension and declination along the 
ecliptic. However, several years elapsed 
before combined measurements of the 
velocities and radiants enabled the pic- 
ture to be clarified. 

It is now well established that this 
daytime activity consists of a number of 
showers moving in orbits of unusually 


short period. The dominant shower of 
the sequence is the Arietids, active 
throughout June; and the exceedingly 
high rate of meteors during that month 
is enhanced by the presence of another 
rich shower — the Zeta Perseids. ‘The 
combined rate in mid-June exceeds by 
three times that of the well-known 
Geminid shower of December. The or- 
bits of some of the principal daytime 
streams are shown on page 124; it will 
be apparent that they are unique in com- 
parison with cometary orbits. The only 
relation so far established is that the 
Beta Taurids of late June and early 
July move in the orbit of Encke’s comet. 

This stream is of particular interest; 
its inclination to the ecliptic is small, 
and the earth intercepts the orbit again 
in the autumn months, giving rise to 
the nighttime Taurid shower. The dis- 
covery of the June Beta Taurid shower 
fulfills a remarkable prediction made by 
Whipple in 1940 when, from his photo- 
graphic studies of the autumn Taurid 
shower, he derived the orbit and pre- 
dicted that the second intersection with 
the earth should give rise to a shower 
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The range-time plots for the return of the meteor shower associated with the Giacobini-Zinner comet. The activity was 
confined to daylight hours, and it is possible that this is the only existing record of the return of the shower. 
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in the summer daytime. All that can 
be said at present about the other orbits 
is that they bear more similarity to the 
orbits of asteroids and minor planets 
than to comets. 


ONE MAXIMA 


The interstellar meteor problem. A\l- 
though there has always been’ a good 
measure of agreement that shower me- 
teors move in closed orbits in the solar 
system, the problem of the sporadic me- 
teor orbits has led to a wide divergence 
of views. The fireball catalogue of von 
Niess] and Hoffmeister assembled ap- 
parently strong evidence that fireballs 
were moving in hyperbolic orbits with 
an origin in interstellar space. Later, 
Hoffmeister’s statistical studies of the 
diurnal and seasonal variation in sporad- 
ic meteor rates also appeared to show 
that a large fraction of sporadic meteors 
were of interstellar origin. ‘Then, after 
1930, the velocity measurements of 
Opik, using a rocking mirror during 
the Arizona expedition, and later in 
Estonia, seemed to confirm that over 60 
per cent of the sporadic meteors were 
moving with velocities in excess of the 
parabolic limit. On the other hand, the 
analysis of the visual data by Porter 
tailed to indicate the existence of these 
high velocities, and he expressed strong 
criticism of Opik’s results. The accu- 
rate photographic measurements of 
Whipple also failed to show any sig- 
nificant hyperbolic velocities. 

Against this confused background 
great interest attached to the radio echo 
investigation of the problem, which was 
approached from different angles by 
McKinley and Millman in Canada and 
by Davies and the writer at Jodrell 
Bank. ‘The Canadian workers sampled 
the sporadic distribution from all direc- 
tions, whereas at Jodrell Bank direc- 
tional aerials were used to select the 
sporadic meteors whose radiants were 
between two small-circle planes enclos- 
ing either the apex or antapex of the 
earth’s way. The Jodrell Bank results 
were eventually extended to meteors of 
the 8th or 9th magnitude, but no evi- 
dence was found for an interstellar com- 
ponent exceeding one per cent of the 
total sporadic distribution. The Ca- 





nadian results are similar, and hence 
the radio work supports the view of 
those who believe in the solar system 
origin for all meteors — both shower 
and sporadic. 


The diffraction pattern 
of the radio waves re- 
flected from a meteor 
trail as it crosses the 
aerial beam. Each pulse 
represents a time inter- 
val of 1/600 second. The 
range is measured on a 
separate display; from 
this and the wave length 
the velocity of the me- 
teor can be calculated. 
The decay of the echo 
amplitude is here caused 
by the diffusion of the 
electron column, 


Problems in meteor physics. Simul- 
taneously with the work in meteor as- 
tronomy, a good deal of progress has 
been made in the radio echo studi:s of 
the physical processes occurring when 
the meteor evaporates. Thus from the 
observation of the amplitude and dura- 
tions of the radio echoes from the trails, 
it is possible to calculate the electron 
density. Comparisons with the observed 
visual magnitudes of individual meteors 
may be used to investigate the luminous 
and ionizing efficiencies during the 
evaporation process. 

Radio echo methods are also in use for 
measuring the heights of the trails, 
leading to information about the diffu- 
sion rates and the processes by which 
the ionized material disappears. Many 
of the echoes from densely ionizing me- 
teors are of long duration and show pro- 
nounced fluctuations in amplitude dur- 
ing their lifetimes. These are caused 
by the disruption of the electron trail 
into segments under the influence of the 
turbulent conditions in-the high atmos- 
phere. These segments may become 
oriented to scatter back a strong signal, 
and their relative motions can be meas- 
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The orbits of some of the summer day- 
time meteor streams projected onto the 
plane of the ecliptic. The Arietid and 
Zeta Perseid showers provide the most 
striking meteoric events during the year. 
The Beta Taurid shower of late June 
or early July moves in the orbit of 
Encke’s comet. 
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ured by the interference pattern pro- 
duced at the receiver. At the same 
time the whole trail often shows a pro- 
nounced drift in range, giving a measure 
of the translational winds. 

Other work at Jodrell Bank is con. 
cerned with the radio echo studies of 
the aurora borealis. These results are 
correlated with the radio star fluctuation 
phenomena described previously, and 
with solar and magnetic observations, 
Nearly all this work will benefit greatly 
when it becomes possible to use the new 
250-foot radio telescope although, as 
mentioned in the first article, this new 
instrument will be applied first to the 
study of the radio emissions from space. 





OPTICAL SOCIETY MEETING 


The spring meeting of the Optical 
Society of America will be held in New 
York City, at the Hotel Statler, on 
March 19-21. There will be a group 
of invited papers, as well as the usual 
contributed presentations. Any _inter- 
ested persons may attend, and may re- 
quest copies of the program from Dr, 
Arthur C. Hardy, Secretary, Optical 
Society of America, Massachusetts In- 
stitute of Technology, Cambridge 39, 
Mass. 

Hotel reservations should be made 
directly with the Hotel Statler, 7th Ave. 
and 33rd St., New York 1, N. Y., men- 
tioning the Optical Society of America. 





PULSATING STARS 


(Continued from page 121) 


amplitude because of the friction of the 
water with the bottom, the vertical 
walls, and with itself. Now suppose 
that one of the sides of the pool is re- 
placed by a shallow beach-like surface 
whose level is that of the undisturbed 
water surface. The waves then spill 
over this flat surface, and the whole 
volume of water will come to rest much 
more rapidly than it does in the case of 
the pool with all walls vertical. The 
dissipation of energy in this latter case 
is thus seen to be much more rapid than 
in the former. Similarly, in the 
Schwarzschild type of pulsations we 
would expect a fast decrease of the am- 
plitude of pulsation, unless there is 4 
constant flow of energy from the interior 
of the star into the mechanism of the 
waves. 

One conclusion is certain. ‘The 
Schwarzschild process involves a con- 
tinuous dissipation of energy which 1s 
much larger than the loss that occurs in 
the standing waves due to friction. But 
we need not be too much concerned with 
this form of energy loss by a star. Com- 
pared to its total supply of nuclear en- 
ergy, the dissipation is minute. And it 
is possible to think of various ways in 
which radiative energy might be con- 
verted into energy of motion that could 
be subject to dissipation. 
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LETTERS 
Sir: 


In an age of high-altitude rocket flights, 
photographs showing the earth’s curva- 
ture have become rather common. Never- 
theless, this picture of a hull-down ore 
boat we believe represents not only one 
of the few photographs of hull-down ships 
in existence, but also one of the best—in 
spite of its poor quality. 

It was taken with the Dearborn Observ- 
atory 18%4-inch refractor, using a 10-inch 
objective diaphragm, Eastman IIG emul- 
sion, and an exposure of about half a 
second. The observatory is ideally situ- 
ated for obtaining such photographs, hav- 
ing a clear view of the Lake Michigan 
horizon to the east. However, in spite 
of the use of a yellow filter and an objec- 
tive diaphragm, haze and bad seeing make 
opportunities for taking such pictures 
rather rare, and this is the best result of 
numerous attempts during the summer 
and autumn of 1952. 

From left to right are the after-deck- 
house, stack, and pilot house and bow. 
The top part of the bow is white, evident- 
ly a painting scheme used for a particular 
company’s boats. Hence the white pilot 
house is not easily distinguished from the 
bow, which is not entirely below the ho- 
rizon, as it is considerably higher than 
the midship section. 

The height of the horizontal optical 
axis of the telescope above the lake level 
is about 56 feet, making the distance of 
the horizon from the instrument some 9.3 
miles. If the ship had 13 feet of free- 
board amidships, fairly typical for such 
ships when loaded, its distance was about 
14 miles or, of course, more. The ap- 
parent visible length of the ship was a 
little more. than 27 minutes of arc, and its 
computed length across the line of sight 
was about 570 feet. Overall lengths of 
600 feet for such ships are quite common. 

C. B. STEPHENSON and 
R. A. WOELFFER 


Dearborn Observatory 


Sir: 

On the morning of June 28, 1952, I 
was a passenger in a United Airlines DC-6 
fight en route from Omaha to Denver. 
About 3:30 a.m., I awakened from a slum- 
ber, and scanned the sky toward the east. 
I detected a silvery-white cloud that was 
long, thin, and strangely shaped, with one 
straight part, one portion that curved com- 
pletely back upon itself, and one portion 
that was slightly diffused; the cloud ex- 
hibited three well-defined and separate 
segments. 

The remarkable trail in the sky, I felt 
quite sure, was the dust cloud from a 
meteor, disturbed by high-level winds, and 
at great enough height so that it was al- 
ready illuminated by the morning sun, 
even though at our altitude of 12,000 feet 
above sea level the sky was still dark. I 
watched the trail until about 4:10 a.m., 
when our plane was only about 1,000 feet 
above the ground, approaching the Den- 
ver airport, and morning twilight had set 
in, 

To check whether the trail was from a 
meteor, I spoke to the plane’s pilot, Capt. 
Park R. Learned. Not only did he con- 
firm my surmise, but he told me that it 
was the most brilliant fireball he had seen 





A ship hull-down on Lake Michigan, as seen through the Dearborn 18%4-inch 
refractor. The enlargement is about 1-1/3 times from a contact print. Dearborn 
Observatory photograph. 


in his whole flying career. Moreover, 
several other pilots had seen the object. 
They had noted that it increased in bright- 
ness as it moved, that it attained an in- 
tense greenish white color, and that it 
illuminated the landscape at maximum 
more brightly than does the full moon. 

The pilots had exchanged information 
by radio with other planes in the vicinity; 
their rough triangulation placed the ter- 
minal flash near the Nebraska-South Da- 
kota border, somewhere east of Valentine, 
Neb. It was seen by one pilot who was 
west of Cheyenne, Wyo., and by another 
who was practically over Des Moines, 
Iowa. 

I later corresponded about it with 
Captains E. B. Gray and Charles Blades, 
both of whom had observed the meteor. 
Capt. Gray stated that it was the bright- 
est in his flying experience of over 26 
years. The time of occurrence, within a 
minute or two, was 2:45 a.m. MST. Thus, 
the trail was still visible at least an hour 
and 25 minutes after the meteor. 

Unfortunately, I could not find a camera 


on the plane, and I was thus unable to 
photograph the brilliant trail. But at least 
I did have the opportunity to observe what 
is described by Watson in Between the 
Planets as “among the rarest of meteoric 
phenomena.” 
WALTER ORR ROBERTS 
Boulder, Colo. 


Sir: 

I used an old radio cabinet to show off 
the transparency of the Mare Imbrium 
region of the moon that was included as 
an insert in the January Sky and Tele- 
scope. I backed the picture with two sheets 
(one layer) of typing paper. This gave 
it a yellow color, making it look natural. 
A 60-watt lamp was placed inside the cab- 
inet, with a 12 x 14-inch piece of glass in 
front of the transparency, and bright tin 
as a reflector behind the bulb at the rear. 
As I read Mr. Copeland’s article, I 
could pick out the craters and other fea- 
tures with a 6x finder scope. 

CHESTER E. OTT 
Norwalk, Wis. 





ASTRONOMY AND 
METEOROLOGY 


Several papers of astronomical inter- 
est were presented at the meeting of the 
American Meteorological Society in 
New York, January 26-29. One of the 
10 scientific sessions was devoted to the 
atmospheres of the planets and two to 
solar-weather relationships. The second 
of these was a panel discussion in which 
several astronomers took part. 

Among the papers was one by Jean 
I. F. King, Air Force Cambridge Re- 
search Center, on the thermal structure 
of the atmosphere of Mars. ‘The large 
concentration of carbon dioxide in con- 
trast to the minute quantity of water 
vapor was found to cause the 10-micron 
band of carbon dioxide to be the con- 
trolling factor in the infrared heat trans- 
fer in the Martian atmosphere. Pre- 


liminary calculations indicate that even 
for maximum solar heating the zone of 
convection is confined to the lowest 
three kilometers of the planet’s atmos- 
phere. 

Dr. Donald H. Menzel, Harvard 
Observatory, spoke about variations in 
solar radiation and their bearing on the 
earth’s atmosphere. He pleaded for fur- 
ther studies of the statistical relations 
between auroral activity and terrestrial 
weather patterns. Dr. Joseph Kaplan 
and Hilda Kallman, University of Cali- 
fornia at Los Angeles, have studied the 
absorption of photon radiation by oxygen 
and nitrogen in the various wave-length 
regions at different altitudes. “They re- 
ported on a new mechanism by which 
increases in solar ultraviolet are felt low 
in the earth’s atmosphere as a result of 
a process which in effect transforms the 
ultraviolet into absorbable infrared. 
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Amateur Astronomers 


New York AMATEURS ESTABLISH OBSERVING PROGRAM 


LTHOUGH the Amateur Astron- 

omers Association in New York 
City has close to 700 members, the 
majority are residents of crowded areas 
where lights and haze present disheart- 
ening difficulties for observers. Previ- 
ous attempts to organize serious observ- 
ing programs have resulted in loss of 
enthusiasm through lack of meteorologi- 
cal co-operation. Even the most warmly 
enthusiastic amateur cools off after 
traveling several hours to a destination 
where observation is theoretically pos- 
sible, only to find that by the time of 
arrival it is practically impossible. 

A committee created in June, 1952, 
to study means for an AAA observing 
group to contribute work in the ama- 
teur field appears now to have solved, 
at least partially, the problem of how 
city dwellers can participate in the pro- 
gram. ‘The plan is a variation of the 
Mohammed-mountain transposition: In- 
stead of trying to get people to tele- 
scopes, why not get telescopes to people? 

There were not enough telescopes to 
fill all individual needs, but the Optical 
Division, which has its headquarters in 
the Hayden Planetarium basement, had 
half a dozen or more 6-inch Newtonian 
reflectors for loan to members. It was 
decided to make these available for ob- 
serving in locations selected on the out- 
skirts of the city. 

A general notice was sent to the en- 
tire membership with a rough outline of 
the proposal, and a meeting was sched- 
uled at the American Museum of Nat- 
ural History. In order to insure a 
working group of bona fide enthusiasts, 
two dollars were required for registra- 
tion, the proceeds to go eventually to 
the acquisition of observing equipment. 

At the meeting, it was explained that 
all registered members would have ob- 
serving time made available to them 
within reasonable distances of their 
places of residence; auto-owning mem- 
bers would assist those without trans- 
portation; and regular time would be 
allotted to pairs or individuals accord- 
ing to their preferences. Each registrant 
was asked to fill out a questionnaire. 

From the data thus provided, 25 reg- 
istered members have been divided into 
five local groups: Westchester, includ- 
ing the Bronx; New Jersey; Kings 
County; Queens County; and Nassau 
County on Long Island. Residents of 
Manhattan itself would select the group 
most convenient for each individual. 
This simple framework can be expanded 
and improved with time. The West- 
chester, New Jersey, and Nassau divi- 
sions have already found favorable loca- 
tions and housing for their telescopes. 

Each division is under the supervision 


of a member of the committee who 
draws up detailed schedules and en- 
forces operating rules. Not more than 
six observers are being allocated to each 
6-inch reflector, so that each member 
will have the free use of the telescope 
at least one night each week. In return, 
he is expected to devote his allotted 
time to observing or to withdraw for 
some more conscientious member. 

On the fourth Friday of each month, 
the group will meet as a whole, to dis- 
cuss observing techniques and to indoc- 
trinate newcomers. The activities of 
the various divisions will be compared, 
and requests for specific data from the 
observers will tighten up an otherwise 
loosely knit organization. 

Observing will as far as possible be 
integrated into programs already in op- 
eration. Dr. Charles P. Olivier, presi- 
dent of the American Meteor Society, 
has already suggested co-operation in the 
recording of telescopic meteors and bet- 


ter coverage of fireballs throughout the 
New York area. With 13 of our regis. 
tered observers expressing interest jp 
meteor work, Dr. Olivier’s suggestions 
should certainly be followed. 

The American Association of Vari- 
able Star Observers, the Association of 
Lunar and Planetary Observers, and the 
National Geographic-Cornell Univer. 
sity auroral program have all been in. 
vited to provide specific assignments, 
Seven of our members are interested in 
variable star work, six in planetary ob- 
serving, six in lunar studies, four in so- 
lar work, and three in observing the 
aurora. 

It is hardly to be expected that this 
new group will come up with very much 
of scientific value even under these im- 
proved arrangements; nevertheless, the 
opportunity thus provided for otherwise 
inactive urban amateurs to develop into 
experienced observers may bring divi- 
dends in the future. 

Epcar M. PAutton, chairman 
Observing Group Committee 
Amateur Astronomers Association 
American Museum of Natural History 


New York 24, N. Y. 





RESERVATIONS FOR LEAGUE 
CONVENTION AVAILABLE 


S ANNOUNCED on page 70 of the 
January issue, the 1953 general con- 
vention of the Astronomical League will 
be held in Washington, D. C., over the 
Labor Day weekend, September 4-7. Reg- 
istration and all sessions will be held at 
the Carnegie Institution of Washington, 
located at the corner of 16th and P Sts., 
in Northwest Washington. The housing 
accommodations will be at the Cairo 
Hotel, located on Que Street near 16th, 
1% blocks from the Carnegie Institution. 
As the city is a great sightseeing attrac- 
tion, especially on a long weekend, all in- 
terested persons are strongly urged to 
make plans and reservations now. The 
registration committee will handle reser- 
vations, at the Cairo Hotel only, for the 
convention period and, if desired, for sev- 
eral days preceding and following the 
convention dates, all at the following 
special convention rates: 


Single room without bath .... $3.00 
Double room without bath .... $4.00 
Single room with bath ...... $5.00 
Double room with bath ...... $6.00 


There are also special rates for family 
groups of three or four persons using two 
double rooms with connecting bath. All 
hotel reservations must be covered by a 
deposit. 

The committee suggests that each in- 
terested person forward $1.00 to cover the 
registration fee for the convention, and 
complete information will be mailed as it 
becomes available. Early registration will 
help defray preliminary expenses of the 
convention, and will be of value in the 
formation of convention plans. Registra- 
tions should be sent to Mrs. Ione Alston, 
20 Plattsburg Court, N.W., Washington 
16, D. C., who is chairman of registrations. 

There will be ample space at the Car- 
negie Institution for all types of amateur 
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astronomical exhibits, and a limited num- 
ber of commercial exhibits will be includ- 
ed. It is hoped also that several Wash- 
ington area scientific agencies will pre- 
sent exhibits of activities that will be of 
interest to amateur astronomers. Pro- 
spective exhibitors should write to Miss 
Mabel Sterns, 2517 K Street, N. W.,, 
Washington 7, D. C., who is_ exhibits 
chairman. 

The National Capital Astronomers, host 
society, has complete charge of all conven- 
tion arrangements with the exception of 
the program. Other chairmen of the vari- 
ous working committees are: A. Robin- 
son, publicity; Leo Scott, trips; Lyle 
Johnson, facilities; Elizabeth Fazekas, 
treasurer; Mrs, Janet P. Wright, hospital- 
ity. The program chairman will be ap- 
pointed by Rolland LaPelle, president of 
the Astronomical League. 

G. R. WRIGHT 

League Convention Manager 
202 Piping Rock Drive 
Silver Spring, Md. 





NEW HAVEN ACTIVITIES 


In the past, many people and organ- 
izations have asked to be placed on our 
regular mailing list to receive monthly 
notices of meetings and other announce- 
ments of the Astronomical Society of New 
Haven. This was fine as long as the list 
remained small, but after several years 
it had accumulated a large number of 
names and was costing the society quite 
a bit to maintain. Now we charge a $1.0 
application fee, which is paid just once, 
in addition to the dues the first year. This 
comes at a time when the applicant is 
very desirous of affiliating with the asso- 
ciation and is, therefore, willing to pay 
the charge. This arrangement has been 4 
great help in defraying the expenses of 
our ever-growing membership list. 

At our meetings we serve refreshments, 
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our members being very partial to coffee. 
Over the years we have recovered some 
of the outlay for a 48-cup electric urn we 
bought by renting it to other groups or 
to individuals. We charge $1.00 for an 
afternoon or evening when the urn is 
used under the supervision of the astro- 
nomical society, and $2.00 if it is used by 
an outside organization or individual. 

We are coping at present with the prob- 
lem of incorporation. There seems to be 
very little published information available, 
and we would appreciate hearing from 
other societies who have taken this step, 
so their experience concerning procedure 
and cost could be made available. 


MRS. EVERETT S. RADEMACHER 
Astronomical Society of New Haven 
449 Ridge Rd., Hamden, Conn. 





THIS MONTH’S MEETINGS 


Buffalo, N. Y.: Buffalo Astronomical 
Association, 8 p.m., Buffalo Museum of 
Science. Mar. 4, Charles R. Burrows, 
Cornell University, “Radio Telescopes and 
Astronomy.” 

Cambridge, Miass.: Bond Astronomical 
Club, 8 p.m., Harvard College Observa- 
tory. Mar. 5, Robert C. Cowen, Christian 
Science Monitor, “Let’s Use the Press.” 

Cleveland, Ohio: Cleveland Astronom- 
ical Society, 8 p.m., Warner and Swasey 
Observatory. Mar. 20, Dr. Walter Baade, 
Mount Wilson and Palomar Observato- 
ries, “Stellar Populations.” 

Dallas, Tex.: Texas Astronomical So- 
ciety, 8 p.m., Texas Bank and Trust Co. 
Mar. 23, demonstration, Spitz planetarium; 
film, Nautical Astronomy. 

Geneva, Ill.: Fox Valley Astronomical 
Society, 8 p.m., City Hall. Mar. 10, Frank 
Hancock, book reviews. 

Indianapolis, Ind.: Indiana Astronomi- 
cal Society, 2:15 p.m., Central Library. 
Mar. 1, Russell Sullivan, “Notes on Bright 
Stars.” 

New York, N. Y.: Amateur Astrono- 
mers Association, 8 p.m., American Mu- 
seum of Natural History. Mar. 4, Dr. 
Carl L. Stearns, Van Vleck Observatory, 
“Sir William Herschel, Amateur Astron- 
omer,” 


Junior Astronomy Club, 8 p.m., Am- 
erican Museum of Natural History. Mar. 
20, Dr. Lyman Spitzer, Jr., Princeton 
University Observatory, “Interplanetary 
Travel.” 

Pittsburgh, Pa.: Amateur Astronomers 
Association of Pittsburgh, 8:15 p.m., Buhl 
Planetarium. Mar. 13, Rolland R. LaPelle, 
president, Astronomical League, “Amateur 
Telescopes on the West Coast.” 

Port Arthur, Tex.: Port Arthur Astron- 
omy Club, 7:30 p.m., home of Mr. and 
Mrs. W. C. Piggott, 5228 Fifth St. Mar. 
12, Mrs. H. H. Dilworth, “A Scientific 
Approach in Reference to the Biblical 
Creation.” 

Rutherford, N. J.: Astronomical Society 
of Rutherford, 8 p.m., YMCA. Mar. 5, 
Frederick Waite, “Tides.” 

Washington, D. C.: National Capital 
Astronomers, 8:15 p.m., Commerce Build- 
mg auditorium. Mar. 7, Dr. Alfred H. 
Mikesell, U. S. Naval Observatory, “New 
Studies of Star Twinkling.” 


AN AMATEUR VIEWS SOUTHERN SKIES 


HERE does Orion stand on his 

head and the Northern Cross 
skim the horizon? In South American 
skies. At first, having the sun swing 
through the northern sky followed by a 
crescent moon whose horns pointed north 
was very confusing. But we soon 
learned to prize a northern exposure in 
order to enjoy sun baths on the ever- 
present balconies. : 

Scorpius and Sagittarius shine over- 
head, and freed of the haze along the 
horizon in which we usually see them, 
harbor a luminous white path, the Milky 
Way. The Coalsack in the Southern 
Cross, that dark patch of obscuring 
cloud, is all the more noticeable for the 
brilliance of the Milky Way. And at 
last I have seen the Magellanic Clouds, 
ghostly flickers of many stars. 

My husband was sent by the Bureau 
of Plant Introduction, U. S. Depart- 
ment of Agriculture, to collect seeds and 
plants in South America that might 
prove useful to farmers and ranchers 
in our country. My 6-year-old daughter 
and I accompanied him, and there fol- 
lowed seven months of travel, for me, 
star map in hand. 

At Santiago, Chile, we took a funicu- 
lar up Cerro San Cristobel, a dry hill 
rising above the city. This has been 
landscaped into a park with a zoo. On 
one spur stands Foster Observatory, 
now operated by the Universidad de 
Catolica de Chile. Dr. Heilmaier, the 
director, introduced me to his two as- 
sistants, and we laboriously conducted a 
conversation in some English and Span- 
ish while we looked at the instruments. 
As we subsequently heard everywhere, 
South Americans have difficulty, because 
of monetary and postal restrictions, in 
obtaining American scientific literature ; 
they are grateful for all they receive. 

In Argentina, Buenos Aires is home 
for the Asociacion Argentina Amigos 
de la Astronomia. This enterprising 
group has privately financed a handsome 
observatory with a library, classrooms, 
telescope making rooms, offices and a 
lecture hall. The roof is built on sev- 
eral levels with separate observing areas, 
so a number of people can work without 
disturbing one another. The telescope 


is loaned by the Observatory of La 
Plata, but other equipment and exhibits 
have been constructed by the members. 

The night of our visit was fine and 
clear. Senor C. Segers, secretary of the 
association, showed us several objects, 
among them the beautiful Jewel Box in 
the Southern Cross. Arrangements had 
been made to visit the Observatory of 
La Plata. However, the Argentine vice- 
president died in the early morning 
hours the day of our visit, and every- 
thing was closed. 

Our stay in Uruguay was too brief to 
include astronomical activities. In Por- 
to Alegre, Brazil, at the Universidad 
Rio Grande do Sul, we climbed up into 
the tower observatory. Their main pro- 
gram is concerned with star transits and 
time signals for the state. There is an 
8-inch refractor with circles but no 
driving clock. We saw a large sunspot 
group, which failed to impress my 
daughter, who wanted to rent a tricycle 
and ride about the zoo across the street. 
She did just that after I had exhausted 
my Spanish and was lost in their Portu- 
guese. 

We were at the magnificent falls of 
Iguazu along the borders of Argentina, 
Paraguay, and Brazil, during the an- 
nular eclipse of August 20th. At the 
hotel there were a few animals in cap- 
tivity — every town seems to have a zoo 
of local animals — but they were un- 
disturbed by the purplish-brick color of 
the sunlight. Nor did humans notice 
the striking change in the light until I 
began observing through old film and 
taking photographs. Then a few people 
became curious. The hotel manager 
blackened glass over a candle so all the 
guests could watch the show. 

Iguazu is on a high plateau in the 
Araucaria forest, far from any town. It 
can be reached only by boat or plane un- 
less you prefer pack trips. Away from 
the lights the stars are so many and 
bright that it is difficult to identify the 
constellations. As twilight deepened into 
night, the zodiacal light was clearly 
visible in the west. 

Dorotuy FE. ScHoor BEETLE 
609 Russell St. 


Laramie, Wyo. 





NEW LOUISIANA SOCIETY 


The Lake Charles Amateur Astrono- 
mers Club, organized in October, 1952, 
has become the second active amateur 
group in Louisiana. The club already has 
a 3%-inch reflecting telescope in use, as 
well as a 3-inch refractor, and plans are 
shaping up for the construction of a 6- 
or 8-inch reflector. 

The Lake Charles group now has 15 
members and has been meeting every 
other Tuesday. 

NORMAN G. LORE 
532 Alamo St. 
Lake Charles, La. 


Vernal Equinox 


Behold the Vernal Equinox. 
He doesn’t roam in herds or flocks. 
He has no form of frame or face, 
He’s nothing but a point in space. 
He gets no burrs stuck in his hocks, 
He’s not retained by bars or locks, 
He answers not to people’s knocks, 
We use him, though, for setting clocks. 
You may have seen a farmer's ox, 
But not the Vernal Equinox. 

ALFRED M. Perkins 
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NEWS .NOTES 


FOREST RAY MOULTON 


At the age of 80 years, Dr. Forest 
Ray Moulton died in Illinois on De- 
cember 7, 1952. As a teacher of astron- 
omy at the University of Chicago from 
1896 to 1926, he was most interested in 
celestial mechanics, such as the four- 
body problem and the resistance of 
comets passing through the sun’s corona. 
Many of the mature astronomers of to- 
day were initiated into the field by 
means of his textbooks on descriptive 
astronomy and celestial mechanics. He 
was coauthor of the Chamberlin-Moul- 
ton planetesimal hypothesis of the origin 
of the solar system, which involved the 
encounter of the sun with a passing star. 

He was also concerned with ballistics, 
and was a major in the U. S. Army at 
the close of World War I. Secretary of 
Section D (Astronomy) of the Ameri- 
can Association for the Advancement of 
Science from 1913 to 1924, Dr. Moul- 
ton also served as permanent secretary 
of the association from 1937 to 1946, 
and as administrative secretary there- 
after. 


STORMS ON JUPITER 

A correlation found by Dr. Clarence 
E. Palmer, of the University of Califor- 
nia at Los Angeles, between solar flare- 
ups and upper-level cyclones and tropical 
rainstorms on the earth, suggested to his 
colleague, Dr. Yale Mintz, that a simi- 
lar relation might hold on the planet 
Jupiter. Working at Lowell Observa- 
tory under a contract with the Air 
Force Cambridge Research Center, Dr. 
Mintz studied the spots that appear 
periodically on Jupiter, and he con- 
cluded that they are high-level storms 
triggered by the same solar mechanism 
that initiates cyclones in the earth’s up- 
per atmosphere over the tropics. The 
University of California release concern- 
ing this work further comments that 
there is a tendency for the Jovian spots 
to form a few days after pronounced 
solar disturbances and that they are 
more frequent during years of sunspot 
maxima. 


RAS GOLD MEDAL 


One of the highest awards in astron- 
omy, the gold medal of the Royal As- 
tronomical Society, has been awarded 
to Dr. S. Chandrasekhar, University of 
Chicago, for his development of new 
mathematical tools for the study of as- 
tronomy. A member of the Univer- 
sity of Chicago faculty since 1937, Dr. 
Chandrasekhar was recently named to 
hold the Morton D. Hull distinguished 
service professorship. 

He was the first astronomer to study 
the internal constitution of stars in the 
light of modern atomic theories. He 


By Dorrit HorFr.Leir 





began his career as an astrophysicist in 
England with R. H. Fowler and E. A. 
Milne, and the current theory explain- 
ing super-dense stars was developed by 
him during his fellowship period at 
Trinity College. He is now best known 
for his theoretical researches in stellar 
spectra, the motions of stars, and stellar 
atmospheres. 


SIMULTANEOUS ECLIPSE 
AND CORONAGRAPH 
PHOTOGRAPHS 


Although it is more than a solar cycle 
since regular use of Lyot-type corona- 
graphs began, comparatively little has 
been published on direct comparisons of 
coronagraph pictures with direct simul- 
taneous observations at times of total 
eclipses. Along with a report of a col- 
loquium on last February’s eclipse, the 
Observatory for October, 1952, carries 
a preliminary report in which H. von 
Klueber, Cambridge, England, briefly 
compares coronagraph records with di- 
rect coronal photographs (similar to 
those on the back cover of this issue of 
Sky and Telescope). 

On “hard” copies of corona photo- 
graphs taken by the Cambridge expedi- 
tion (focal length of camera, 200 centi- 
meters), Dr. von Klueber has superim- 
posed graphs of intensity estimates of 





IN THE CURRENT JOURNALS 


WONDERS OF A “SUN POWER 
AGE,” by Robert West Howard, Think, 
December, 1952. “The greatest scien- 
tific progress during the second half of 
the 20th century may well be in the 
realm of sun power.” 

THE EARTH’S ATMOSPHERE, by 
Joseph Kaplan, American Scientist, Jan- 
uary, 1953. “For centuries man has 
searched the heavens for new ideas, but 
no one can predict what he will find 
when he has conquered space. But 
conquer he must, for when man no 
longer has the desire to learn, he has 
lost the desire to live.” 

PHOTOGRAPHY AND THE AMA- 
TEUR ASTRONOMER, by G. Mer- 
ton, Journal, British Astronomical As- 
sociation, December, 1952. “The sub- 
ject of astronomical photography is too 
large a one ... for me to do more than 
touch very sketchily on a few of the 
aspects which may interest you, and to 
remind you of the very large part played 
by amateurs in developing this tool 
which has so completely revolutionized 
the science of astronomy.” 

THE 48-INCH SCHMIDT-TYPE 
TELESCOPE AT PALOMAR OB- 
SERVATORY, by R. G. Harrington, 
Publications, Astronomical Society of 
the Pacific, December, 1952. An illus- 
trated article describing the principal 
features of the instrument gives also 
some detailed specifications of the 
optics and the mounting. 
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the green coronal line, at 5303 ang 
stroms, as observed by coronagraphs 4 
the Pic du Midi, France, Wendelstein, 
Germany, and Kanzelhoehe, Austria 
all of them practically simultaneously 
with the eclipse. The intensities repre. 
sent the inner corona at a fixed distance 
of about one-half minute of arc from 
the sun’s limb. 

He stresses the fact that the two 
types of observations do not, in fact, 
represent the same phenomena. The di- 
rect eclipse photographs show the part 
of the corona’s light originating from 
scattering by free electrons, and the in- 
tensity depends on the number of free 
electrons. Coronagraph observations, on 
the other hand, are of the emission lines 
in the spectrum of the corona. Thus, 
one kind of observation refers to the con- 
tinuum, the other to line excitation. 

Nevertheless, some correspondence be- 
tween the two sets of observations js 
found. There is an indication of def- 
nite shifts between the positions of maxi- 
ma of green-line intensity and_ the 
typical long streams of the outer corona, 
A very long thin spike photographed at 
position angle 140°, however, coincides 
well enough with an increase in green- 
line intensity at about position angle 
137°. 

Observations of the red coronal fine 
at 6374 angstroms appear to have been 
made on eclipse day only by the High 
Altitude Observatory at Climax, Colo, 
and there is a suggestion of intensity 
maxima at position angles 76° and 
256°. The first of these coincides nearly 
with the long streamer in the corona 
on the right side of the back cover pic- 
ture, where north is at the bottom. Un- 
fortunately, Dr. von Klueber did not 
receive the Climax observations in time 
to publish them with his other data. 


ANIMAL BEHAVIOR ECLIPSE 
EXPEDITION 


From time immemorial the behaviors 
of various animals during total eclipses 
of the sun have been casually remarked. 
Most species behave much as they would 
after sundown. Heretofore, probably 
the only time when observations were 
specifically made for the determination 
of animal behavior was during the 
eclipse of August 31, 1932; the results 
were published by the American Aca¢- 
emy of Sciences. 

Now, Dr. Neal A. Weber, of the Col- 
lege of Arts and Sciences at Bagdad, 
has published the details of observations 
at the February, 1952, eclipse in Iraq. 
He and his students in zoology observed 
the habits of mammals, reptiles, amphib- 
ians, and insects on other than eclipse 
day, for comparison with their minute- 
by-minute behavior throughout _ the 
eclipse. In general, this work confirms 
previous impressions, -but the facts ob- 
tained are more specific than any for- 
merly available. 
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AMERICAN ASTRONOMERS REPORT 


Here are highlights of some papers presented at the 88th meeting of the American Astronomical Society 


at Amherst, Mass., in December. 


Asteroid Light Curves 


The minor planets shine, as all the 
planets do, by reflecting sunlight. There- 
fore variations in their light must be re- 
lated to their shapes, rotations, and ir- 
regularities in their surfaces. Recently, 
a beginning was made at the McDonald 
Observatory with systematic photometry 
of the brighter asteroids with a photo- 
electric photometer. The work was done 
by Drs. G. P. Kuiper and Daniel Harris, 
III, and I. I. Ahmad, of Yerkes and 
McDonald Observatories, as part of a 
larger program on the asteroids and 
other solar system objects. 
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Yerkes Observatory diagrams. 


Ten asteroids have been observed so 
far, and light curves were presented for 
five of them; these are reproduced here. 
The reductions for the other five aster- 
oids are being completed. The following 
remarks apply to each of the light curves 
in turn. 


4 Vesta. A preliminary light curve 
was published by Stephenson (A strophys- 
ical Journal, 114, 500, 1951), based on 
one night at McDonald and six nights 
at Yerkes Observatory, when Vesta was 
situated at right ascension 35, declination 
+10°. A single night’s run (shown 
here) was obtained by Dr. Harris on 
March 7, 1952, when Vesta’s position 
was 10°.8, +19°. The light curve was 
then distinctly different from a sine 
curve, although the amplitude was no 
greater than before, 0.10 magnitude. 


7 Iris. ‘Two full runs were obtained, 
one of which is shown here (January 
28, 1952). The period is seven hours, 
seven minutes, or 0.297 day, not 0.259 
day as given in the older literature. The 
amplitude is 0.22 magnitude, the second- 
ary maximum 0.08 magnitude below the 
primary. 

15 Eunomia. Four runs were ob- 
tained, three in 1950 and one on Janu- 
ary 25, 1952, the last being shown here. 
The period is six hours, five minutes, 
exactly twice that announced before. 
The minimum is 0.49 magnitude deep 
and the second maximum is 0.08 below 
the first. 

39 Laetitia. The illustration shows 
the second of two runs, January 29, 
1952. The period is five hours, 13 min- 
utes, or 0.217 day. An early period of 
0.092 day was not confirmed. The am- 
plitude is 0.18 magnitude, the second 
maximum being 0.11 magnitude below 
the first. 

511 Davida. This object has the 
smallest range of light variation so far 
encountered, 0.06 magnitude, with the 
second maximum 0.01 magnitude below 
the first. The period is five hours, three 
minutes, or 0.210 day. The date of the 
observations was January 26, 1952. 


The observations of the last four ob- 
jects were made jointly by Drs. Harris 
and Kuiper; the reductions were made 
by Mr. Ahmad, a visiting Egyptian stu- 
dent astronomer. The colors of these 
five asteroids were constant with phase 
within 0.01 magnitude. The lengths 
of the periods, five to seven hours, are 
consistent with stability in the presence 
of rotation for bodies of presumed den- 
sity about 3.5, the lower limit of the 
stable rotational period being about three 
hours. 


Complete abstracts will appear in the Astronomical Journal. 


Rotations of Early-type Stars 


The fact that some classes of stars are 
in rapid axial rotation while others are 
not is of great importance for the prob- 
lem of stellar evolution. It is generally 
known that axial rotation of single stars 
is limited to those of early spectral type; 
those later than about F'5 do not rotate 
with appreciable velocities. 

Among the early-type stars, however, 
the dependence of axial rotation on spec- 
tral type and luminosity is not altogether 
clear. Dr. Arne Slettebak, of Perkins 
Observatory, described an investigation 
that is part of a larger program of study- 
ing rotation in the brighter stars of 
early type. 

Spectrograms of 178 stars of types B8 
to 42, brighter than magnitude 5.0, 
were obtained with the 69-inch reflecting 
telescope of the Perkins Observatory, 
with a dispersion of about 27 angstroms 
per millimeter at Hy. Observationally, 
two data must be accurately obtained 
from the plates: spectral types and rota- 
tional velocities (based on line widths). 
The spectral types and luminosity classes 
were estimated for all normal stars on 
the Morgan-Keenan-Kellman system. 
Equatorial rotational velocities multi- 
plied by the sine of the inclination of the 
axis of rotation (wv sin z) were deter- 
mined for all stars by comparing ob- 
served profiles of the MgII 4481 line in 
each star with a set of profiles computed 
by the graphical method of Shajn and 
Struve. 

The sharp-lined stars Sirius and Vega 
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The numbers of stars (ordinate) for 
observed values of v sin i are plotted 
here. “All B8-A2” includes all types of 
stars involved in the study. Perkins Ob- 
servatory diagram. 
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were selected as nonrotating standard 
stars and used to compute the compari- 
son profiles. The v sin i for any given 
star was the mean of two independent 
determinations, since two spectrograms 
of each star were measured. FEighty- 
seven stars of luminosity class V had 


in view of the small number of samples 
considered ; it can only be said that these 
groups have relatively little axial rota- 
tion. 

When the projected (wv sin i) rota- 
tional velocities are changed to mean 
true equatorial velocities, on the assump- 














B8, later than 42, or having peculiar 
spectra. 

Of particular interest is the difference 
in axial rotation between the main-se- 
quence stars and the giants and sub 
giants, the more luminous stars having 
generally smaller rotational velocities, 
If this difference is real, the relation be- 








tween axial rotation and spectral type 
among the early-type stars should be con- 
sidered by luminosity class. 
The spectra of three Novae Coronal Lines 
stars of the same class 2 , ; 
are here compared to Until 1933, the bright lines that are I 
illustrate the effect of $0 characteristic of the spectrum of the 
line broadening. Ineach sun’s corona were unknown in any other 
case the profile of the source. In that year, Adams and Joy wid 
MgII 4481 line is at Mount Wilson found some of these § high 
shown; the highest ve- ines very strong in the spectrum of the f ‘ec 
locity gives the broad-  jeneating nova RS Ophiuchi. Since then lines 
est, shallowest profile. 2 lin | 
‘ two other recurrent novae have shown f !in 
Perkins Observatory : ; h 
some of these lines, especially the red that 
photograph. ; é 
and green ones, due to the irom atom in anyt 
a highly ionized state (FeX and FeXIV, H 
respectively). Nov 
Dr. Dean B. McLaughlin, of the 194: 
University of Michigan Observatory, certi 
Faas has made a search for coronal lines on In | 
average v sin i rotations of 137 kilome- tion that the axes of rotation are ran- spectrograms of several novae taken at Inco 
ters per second; 24 stars of classes III- domly distributed in direction, the veloci- Mount Wilson and Lick observatories. T 
IV, 73 kilometers per second. For the _ ties in kilometers per second are: B8-42 The green line was not found at all, horn 
peculiar A and metallic-line stars, v V, 174; B8-42 III-IV, 93; peculiar 4, but the red line is surely present in some Its § 
sin 1 averaged about 40 kilometers per 52; metallic line, 51; and supergiants, of these stars. Identification of the red to a 
second, but for these and the supergiant less than 34. line depends in every case upon disen- sam 
stars (less than 26 kilometers per sec- Thirty-six stars were not included in tangling a complex emission band, for ular 
ond) the results are not too significant the results, as being earlier in type than in all novae the bright lines are greatly eme: 
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Members and guests at the 88th meeting of the American Astronomical Society, Amherst ¥ 
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Spectra of T Coronae Borealis, a recurring nova, taken by Dr. McLaughlin on 
February 11 and 16, 1946, two and seven days after maximum light. University 
of Michigan photos. 


| widened by the Doppler effect of the 


high speed of expansion of the gases 
ejected from the star. Hence, bright 
lines often overlap, but Dr. McLaugh- 
lin has been able to recognize features 
that are not satisfactorily identified as 
anything but the red coronal line. 

He is certain of his identifications in 
Nova Aquilae 1918 and Nova Puppis 
1942, and almost certain for Nova La- 
certae 1936 and Nova Geminorum 1912. 
In three other cases, the evidence was 
inconclusive. 

The red coronal line is apparently a 
normal feature of nova spectra, though 
its strength varies greatly from one nova 
to another. It first appears about the 
same time that the characteristic “neb- 
ular” lines of doubly ionized oxygen 
emerge to view, a few weeks after the 
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Photograph by Kinsman Studios. 


nova has passed its light maximum. The 
line lasts for at least a few months, 
but its later behavior is uncertain, due 
to scarcity of observations. 


KEY TO PHOTOGRAPH 

1, W. C. DeMarcus, Carbide and Carbon 
Chemicals Corp.; 2, R. Wildt, Y; 
Hatanaka, Cornell; 4, J. A. Hynek, O; 5, W. 
Protheroe, O; 6, Miss J. Streeter, Office of 
Naval Research; 7, E. Dyer, Jr., V; 8, R. Hos- 
feld, O; 9, C. Gasteyer, Y; 10, J. Hall, N; 
11, H. Shapley, H; 12, Miss M. Risley, H; 
13, A. Slettebak, P; 14, Anne Nail; 15, B. 
Bok, H; 16, Miss M. Harwood, Maria Mitch- 
ell; 17, J. Warwick, Sacramento Peak; 
18, Mrs. M. Mayall, H; 19, Mrs. C. Smiley; 
20, C. Smiley, Brown. 

21, Mrs. B. Bok; 22, Mrs. A. Spitz; 23, Mrs. 
V. Nail, H; 24, Miss M. Hazen, Mt. Holyoke; 
25, W. Pinson, H; 26, A. Spitz, Spitz Labora- 
tories; 27, J. Hagen, Naval Research Lab; 
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28, Fr. R. LeClaire, College du Sacre Coeur; 
29, Miss P. Anderson, Army Map Service; 
30, Miss M. Williams, Smith; 3], Miss E. 
Flather, H; 32, R. Mathews, Wesleyan; 33, 
L. Spitzer, Jr., Pr; 34, Miss A. Farnsworth, 
Mt. Holyoke; 35, Miss J. Gill, Mt. Holyoke; 
36, L. Doherty, M; 37, P. Herget, Cincinnati; 
38, L. C. Green, Haverford; 39, Miss L. Allen, 
Hood; 40, G. W. Moffitt, Ridgewood, N.J. 

41, H. Kerastas, M; 42, E. Spiegel, M; 
43, L. Binnendijk, Minnesota; 44, P. van de 
Kamp, Swarthmore; 45, C. Cook, H; 46, C. 
Federer, H; 47, G. Gamow, George Washing- 
ton; 48, A. Whitford, Wisconsin; 49, J. E. 
Milligan, M; 50, D. MacRae, WS; 51, Miss 
S. Hill, Wellesley; 52, G. Keller, P; 53, K. 
Yoss, Wilson; 54, Mrs. M. Schwarzschild; 
55, M. Wrubel, I; 56, P. Witherell, AAVSO; 
57, Mrs. D. Menzel; 58, L. Goldberg, M; 59, 
M. Schwarzschild, Pr; 60, F. Kameny, H. 

61, Mrs. C. Stearns; 62, D. Menzel, H; 63, 
M. Krook, H; 64, R. McMath, M; 65, R. 
Hardie, P; 66, C. Stearns, Wesleyan; 67, P. 
Stanger, P; 68, R. Davis, H; 69, J. Schopp, 
Pr; 70, L. Brigham, Boston U; 71, Mrs. R. 
McMath; 72, Mrs. D. Layzer; 73, E. Weston, 
David Dunlap; 74, F. Miller, M; 75, R. Sears, 
H; 76, G. Field, Pr; 77, A. J. Robertson, N; 
78, D. Layzer, Pr; 79, L. Searle, Pr; 80, W. K. 
Green, Amherst. 

81, I. Epstein, Columbia; 82, Miss I. Bar- 
ney, Y; 83, Miss M. Olmsted, H; 84, Mrs. 
G. Land; 85, W. Beardsley, Ye; 86, D. Oster- 
brock, Pr; 87, G. Land, Y; 88, Miss B. Bell, 
H; 89, W. Abbott, Ye; 90, S. N. Milford, St. 
John’s U; 91, H. Johnson, Ye; 92, E. Parker, 
Utah; 93, Miss F. Wright, H; 94, J. Streeter, 
Fels Planetarium; 95, G. McVittie, Illinois; 
96, H. Zirin, Rand Corp.; 97, W. Mitchell, 
M; 98, Mrs. A. Arons, Amherst; 99, U. van 
Wijk, Pr; 100, F. Whipple, H. 

101, S. Matsushima, H; 102, Miss E. A. 
Mueller, M; 103, J. B. Rogerson, Pr; 104, 
Mrs. F. Whipple; 105, R. G. Athay, High Alti- 
tude; 106, D. Brouwer, Y; 107, A. Skumanich, 
V; 108, H. Albers, WS; 109, J. Ashbrook, Y; 
110, C. M. Huffer, Wisconsin; 111, G. Clem- 
ence, N; 112, R. Dunn, H; 113, H. Hertz, N; 
114, J. J. Nassau, WS; 115, Mrs. H. Albers; 
116, S. Chandrasekhar, Ye; 117, Mrs. G. 
Clemence; 118, A. Cook, H; 119, J. Irwin, I; 
120, P. L. Bhatnagar, H. 

121, F. Orrall, H; 122, A. Hoag, N; 123, 
A. N. Vyssotsky, V; 124, Mrs. J. J. Nassau; 
125, R. Thomas, H; 126, A. Linnell, Amherst; 
127, P. Routly, Canadian Bureau of Stand- 
ards; 128, C. Seyfert, Vanderbilt; 129, J. 
Pearce, Dominion Astrophysical; 130, J. 
Cuffey, I; 131, L. Aller, M; 132, H. Ice, Read- 
ing, Pa.; 133, S. Wyatt, M; 134, M. M. 
Thomson, Dominion; 135, Miss G. Gjellestad, 
Ye; 136, Miss A. Hearn, H; 137, W. Brunk, 
WS; 138, Barbara Federer; 139, Miss H. 
Steinman, Smith; 140, T. Matthews, H. 

141, R. Goddard, Dartmouth; 142, W. Rob- 
erts, High Altitude; 143, O. Gingerich, I; 
144, G. Herzberg, Canadian Bureau of Stand- 
ards; 145, Tony Federer; 146, A. Cex, I; 147, 
C. Whitney, H; 148, Miss S. Lippincott, 
Swarthmore; 149, J. Evans, Sacramento Peak; 
150, Mrs. J. Chamberlain; 151, J. Chamber- 
lain, A. F. Cambridge Research Center; 152, 
Mrs. C. Federer, H; 153, R. Cameron, N; 
154, Mrs. G. W. Moffitt; 155, G. Wares, A. F. 
Cambridge Research Center; 156, Miss W. 
Sawtell, N. 


H, Harvard; I, Indiana; M, Michigan; N, Naval 
Observatory ; O, Ohio State; P, Perkins Observa- 
tory; Pr, Princeton; V, Virginia; WS, Warner 
and Swasey; Y, Yale; Ye, Yerkes. 
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Spit Planetariums 


Nos. 85 and 86 


have been installed at 


MICHIGAN STATE COLLEGE 


TEXAS TECHNOLOGICAL 
COLLEGE 


SPITZ LABORATORIES, INC. 


5813 Woodland Avenue 
Philadelphia 43, Pa. 














WE DRAW CLOSE TO 
THE VERNAL EQUINOX. 


Flowers will soon appear—birds are to 
arrive from the southland. Like the spring 
with its awakening life? Why not blossom 
out yourself (astronomically speaking) ? 
You can do this by ordering our charts and 
slides now. One quarter of the year will 
soon be past. Don’t come to 1954 still 
wishing you had bought our charts and 
slides instead of putting it off. Order them 
today. 


2 slide sets — 2 chart sets ............ $24.50 
2 slide sets — 1 chart set ............ $21.50 
1 slide set — 2 chart sets ............ $15.25 


1 slide set — 1 chart set .............. $12.25 


2 slide sets .. $18.50 1 slide set .... $9.75 
2 chart sets ... $6.25 1 chart set $3.50 
Single slides .... $.50 Single charts $.20 


Large charts (27” x 35”) (Discounts on quanti- 
ties) Single large charts, each $3.50 


The mailman will bring your address to us 
and take back our circular to you. Circular 
on projectors if you request it. 


ASTRONOMY CHARTED 


33 Winfield St., Worcester 2, Mass., U.S.A. 




















SKY PUBLICATIONS 
SKY SETS —I 


Pictures of solar system and galactic ob- 
jects, 24 in the set, printed on heavy white 
paper, and suitable for study and framing. 

The set, $3.50 


MAPPA COELESTIS NOVA 


The northern sky to —45° is shown in this 
large chart, and each star is colored accord- 
ing to its spectral class, The chart makes a 
fine transparency, 28 inches square. $4.00 


SKALNATE PLESO 
ATLAS OF THE HEAVENS 


Sixteen charts cover the entire sky to 
magnitude 7.75; 1950 co-ordinates. Each 
chart area is 1544 by 23% inches. $5.50 


MOON SETS 


Eighteen pictures, nine at first quarter and 
nine for the last quarter, each on a sheet of 
heavy stock 12 by 18 inches. There are key 
charts for named lunar features. $2.50 


WORLD WIDE PLANISPHERE 


A book of basic constellation charts and 
masks to show the stars above the horizon at 
any time of night or year, at all latitudes, 
northern and southern. By William H. 


Barton, Jr. $3.00 
Making Your Own Telescope 
— Allyn J. Thompson .......... $4.00 


Splendors of the Sky ............ 50 cents 


SKY PUBLISHING CORPORATION 
Harvard Observatory, Cambridge 38, Mass. 
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THE HISTORY OF ASTRONOMY 


Giorgio Abetti. Translated by Betty Burr 
Abetti. Henry Schuman, New York, 1952. 
338 pages. $6.00. 


ERE is the history of astronomy in 

English which has been needed for 
a long time. The only satisfactory up-to- 
date books in this field that have covered 
more than the period since 1850 have been 
the sound though strongly slanted works 
of Ernst Zinner. Astronomie, Geschichte 
ihrer Probleme, Munich, 1951, is his latest. 

For the majority who limit all but their 
barest reference reading to English, there 
has been the inadequate A Concise History 
of Astronomy, by Peter Doig, largely an 
unadorned topical treatment, and A Hun- 
dred Years of Astronomy, by Angus Ar- 
mitage, good as far as it goes. The volume 
reviewed here is, however, a very different 
affair. 

Giorgio Abetti is well known to English 
and American astronomers, not only for 
his accomplishments as director of the 
solar observatory at Arcetri for nearly 30 
years, but because his book on the sun 
has been required reading for earnest 
students for more than half that time— 
ever since it was translated. Now he has 
turned a talented pen to the whole range 
of astronomy and its evolution to the 
present. (For a review of the Italian edi- 
tion of this book, see Sky and Telescope, 
April, 1950, page 142.—ED.) 

It is always perilous for a scientist to 
try to evaluate the work of his contem- 
poraries against the background of long 
tradition and partisan rivalries. Dr. Abetti 
shows himself to be serenely unbiased and 
blessed with true historical perspective. 
If the reader is conscious of the consider- 
able space devoted to lesser Italian astron- 
omers, it is in large part a reflection on 
the Nordic versions of the development 
of the science. 

At the risk of overemphasizing the 
Italian features, it can be said that em- 
broidered on a magnificent history there 
are to be found ornamental pieces about 
the author’s countrymen that make them 
live as they should. -We mention two 
powerful figures in the history of astron- 
omy who usually get short shrift today. 
One is Father Angelo Secchi, founder of 
spectral classification and pioneer in astro- 
physics. 

The other is G. V. Schiaparelli, celebrat- 
ed as the man who precipitated the 50- 
year row over the reality of the “canals” 
of Mars and as the uncle of the Schiapa- 
relli who started a lucrative dress business. 
Actually, his contributions to astronomical 
knowledge extended across the planetary 
front, and he remains to this day a bril- 
liant example of a scientist able both to 
advance the current research and to bring 
new insight to historical problems. He 
wrote extensively on astronomical history, 
but very little of his work found its way 
into English. Now, 40 years after his 
death, Abetti has exhibited the same 
qualities in abundant measure in giving 
us this book. 

The History of Astronomy enjoys the 
benefit of Schiaparelli’s scholarship and 
that of more recent men, all presented in 
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an engaging but too slim volume, Jy 
spite of the brevity, it can be accepted 
as a standard work. As always in, 
modest book, references are not noted, and 
it is hard to get back to sources excep} 
where the date of publication is given, 
Because birth and death dates follow 
names, the index is especially useful. The 
well-chosen illustrations are all in one 
section; Numbers 6, 7, 11, and 13 repro. 
duce exquisite plates from Andreas Ce), 
larius’ great atlas of 1661, but their origin 
is not stated in the book. A few proof. 
reading errors should be corrected in 4 
future edition. 

Even with the space limitation, the 
author manages to introduce actual quota. 
tions long enough to allow the nature 
of the astronomer under discussion to 
come through. Of many successful ex. 
amples of this, we cite excerpts from the 
writings of Hale and Eddington. 

The historian’s appreciation 
trends, schools, 
the progress of astronomy is revealed 
even in the chapter headings. Dr. Abetti 
does far more than simply credit the right 
man with the right discovery. He illuni- 
nates the basic forces which have animated 
the figures in every age, shows how they 
have been influenced by their times and 
how they in turn colored the background 
against which successors played their 
roles. 

Astronomers, historians, and the vast 
numbers who read for their own enlight- 
enment about the progress of man’s un- 
derstanding of nature will all be the richer 
for this book. 


of the 


JOHN W. STREETER 
Fels Planetarium 





AN INTRODUCTION 
TO ASTRONOMY 


Robert H. Baker. D. Van Nostrand Co, 
Inc., New York, 4th edition, 1952. 306 
pages. $4.00. 


fae the last seven years there has been 
published an ever-increasing number 
of books on the subject of astronomy. 
Many have been written to appeal to the 
ubiquitous layman, whose interest in as 
tronomy has perhaps been stimulated by 
radio and television programs, or by 
guided-missile projects and space sym- 
posia. These popular books admirably 
serve the purpose of whetting the intellec- 
tual appetite for scientific knowledge of 
our place in the universe. For those, how- 
ever, who wish to study astronomy sefi- 
ously and gain a thorough understanding 
in the fundamentals of the subject, a com- 
prehensive introductory textbook is fe 
quired. One of the best of these is Rob- 
ert H. Baker’s An Introduction to As 
tronomy. 

Employing the same basic material and 
methods used in his standard college text, 
Astronomy, the author, for many years 
professor of astronomy in the University 
of Illinois, first published this simpler 
book in 1935. It is designed for shorter 
introductory courses in schools and col- 
leges. The present volume is the fourth 
edition, considerably revised. The prob- 
lems of what to include and what to 
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W leave ot, what to condense and what to, RARARRRRRARARRRARARARARAARRARRAARRAR 
simplify, have been well handled in this 
work to produce a compact text contain- 
ne. Ip ‘,¢ the important elements of the subject. ° 
cCepted This book is not just a contraction of Dr. Two delightful books about the real, the 
s in a Baker’s larger volume; it has been written 
ed, and with the beginner definitely in mind. unreal and the unlikel 
except The scope of the text is perhaps best "y 
given, indicated by a brief description of its 
he chapters. So as not to plunge the student 
I. The recipitously into the difficulties of celes- 
in one tial  ocdinabia the book begins with a * * * * * * * * * * * * 
repro. chapter on the earth and the sky, includ- 
is Ceh fF ing a short explanation of the horizon 
7 — system. Chapter 2 takes up —— me 
Prool- he earth’s rotation and gives the simple W e . 
d ina teeta of the equator system. The ANT to make a fying saucer 
text then describes, in another chapter, the e in your kitchen sink ? This fasci- 
n, the revolution of the earth and such matters nating book gives vou an easy 
quota- as precession, the seasons, and the calen- ; ¥ ’ ’ 
nature § dar. Time is the subject of the fourth recipe. Here is the lowdown on 
= to — chapter, which includes a short introduc- the flying saucer from Ezekiel to 
ful ex. . slasti igati : ; 
ad th ai a —_— ae oa the men from Mars, from ancient 
r. Baker then devotes 33 pages to : 
the constellations. Since beginning stu- times to the present. Menzel 
the J dents are seldom familiar with configura- discusses numerous cases of actual 
nts in tions of stars, this part of the book con- Nae rst ; 
‘vealed tains a description of the major constella- saucer sighting and shows just how 
er tions and their stars — for each of the they were caused by natural phe- 
Saag eee tessone. This material does not ap- nomena. Using imagination, hu- 
. pear in the author’s larger work. The six é Jps 
imated maps of the more important stars and mor, and a thoroughly scientihc 
he ig mal = fers idle by Donald H. Menzel, approach, he shows that flying 
sround Ce ee eee : saucers are as real as rainbows— 
ae needed new chapter, which was lacking in Professor of Astrophysics, : 
their earlier editions of this book. Refracting f and just about as dangerous. The 
a and reflecting _ telescopes are adequately Harvard University. last section of the book is a serious 
‘ described, as is the spectroscope. The F ; , Gate ak Ps s 
nlight F moon, and eclipses of the moon and sun, Associate Director for study of the possibilities of 
Ss un- parr “he : - : & , 
HME | Wi the mnctions of the planets and thets Solar Research, miei oe ee oe 
aspects, phases, and satellites _ ex- H d Coll interesting ideas about what the 
ETER ined. After chapters on the planets — oe “saucers” of the future will be. 
tarium gee Pres pn ith Dr yore Observatory 
gives a short but interesting description 65 halftones, 31 line cuts, $4.75 
of the sun. 
“The Stars Around Us” is an up-to- 
dC date discussion of stellar motions, spectra, 
0., . P ° 
2 306 magnitudes, types, and histories. Chapter 
14 is devoted to the essential information O ; . 
in regard to double and variable stars. NE of the world’s greatest get 
s been Following this, the author provides an tronomers takes you on a celestial 
umber } entirely new section called “Gas and Dust Cook’s Tour to show the explosions TA R S 
nomy. f in the Star Fields.” Here are introduced and upheavals that take place be- 
to the such timely subjects as stellar envelopes, hind the “unchanging” stars’ decep- 
in as- reflection nebulae, and interstellar dust. tive facade of stability. Here are IN THE 
red by The galactic system is then told about in the life stories of innumerable stars, 
or by completely revised material to incorporate “1: 
: : atoms, families, clusters, nebulae 
sym- such concepts as Baade’s two types of : : 
irably stellar population. The final and 17th and galaxies, from infancy to old Ma KING 
tellec- chapter of the book tells about the ex- age. Whether the author is hazard- 
ge of terior systems, formerly referred to as ing a guess as to the ultimate fate 
how. § the extragalactic systems. of the universe, describing the 
first A considerably expanded bibliography “bankruptcy” of a stellar “spend- by 
nding is an added feature of this fourth edition. thrift,” or comparing the mortalit PP 4 
| Com It is a great help to beginners to know of ee ee with a aaiiee of = Cecilia Payne-Gaposchkin, 
a al po! can find collateral reading to torists over Labor Day weekend — Phillips Astronomer, 
eir knowledge of the subject of she writes with wit and erudition 
> As astronomy. The index is short, and a : ; Harvard University 
somewhat fuller one might be an improve- 67 unusually clear plates of cosmic 
al and ment. Only a few prominent astronomers phenomena, $4.25 
> text, are listed. Notable names, such as Schia- 
years parelli and Hubble, though mentioned in 
sid the text, are not to be found in the index. 
mple No astronomy text today is complete 
horter unless it contains good shatnitinide illus. At your co HARVARD UN IVERSITY PRESS 
1 col- trations as well as explanatory diagrams bookseller, or CAMBRIDGE 38, MASSACHUSETTS 
ourth and tables. Dr. Baker’s book is replete 
prob- with such; they add tremendously to the 
at] value of the volume, This edition includes | aa anaananaKAAARAARRAARAAAARARRIRARARARRRARARARRRTRRRRRRRARI 
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Astronomy Films } 
A series of 16-mm. sound | 


films, 400-foot reels, for class- 
room use. 


~~ 


Reel Subjects ) 
I THE SUN 
II THE MOON 

III THE SOLAR SYSTEM 


IV THE MILKY WAY 
V EXTERIOR GALAXIES 


Narration by Dr. Ruroy Sibley, i 
“National Best Teller” \ 


award for distinguished service on 
) 


winner 


the American lecture platform for 
“The 


his motion picture lecture, 


Universe of Palomar.” 


International 
Screen Organization 


( 
) 
i 
\ 
) 608 PHILADELPHIA AVENUE 
) ) 

: 


WASHINGTON 12, D. C. 
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New Low Prices on PYREX 
Reflecting Telescope Kits 





The most complete kits 
on the market. 


In addition to the usual supply of 
abrasives, rouge, etc., you get the 
new, fast-polishing cerium oxide to 
save hours of work. 

You can get a brass diagonal | 
holder (spider) for only $1.00 addi- || 
tional if ordered with a telescope kit. | 
Prices quoted below are for a Gen- || 
uine Pyrex telescope blank and a 
plate glass tool. 


PYREX MIRROR KITS 


Diameter Thickness Price 
4,” yf,” $ 5.50 
6” dy $ 8.00 | 
8” 11/,” $11.00 
10” 13,” $19.00 
121/,” 21,” $35.50 
PLATE GLASS KITS 
S” hs $ 5.50 
- hes :” $ 6.75 
8” i” $ 8.00 
PRISM .. 61/2” long, 1%” face .. $3.25 
PRISM .. 51/2” long, 1/2” face .. $1.85 


Postage Paid to Ist and 2nd postal zones from 
N. Y. Add 5% 3rd and 4th zones, 10% 5th 
and 6th zones. Add 15% 7th and 8th zones. 
Send for free catalog of optical supplies. 
DAVID WILLIAM WOLF 


74 Hunnewell Ave. Elmont, L. L, N. Y. 














a number of photographs made with the 
200-inch Hale telescope at Palomar. Pic- 
ture captions are in the main helpful. One, 
however, could be improved. A diagram 
of the orbits of Phobos and Deimos ap- 
pears to show retrograde motion if the 
reader does not know that an inverted 
telescope image is represented. 

A very valuable part of this text is a 
quiz program at the end of each chapter. 
Any student who can answer all of these 
questions with a reasonable degree of 
accuracy is ready for a more advanced 
course in astronomy. The questions are 
fair and definitely stimulating. A few 
of them may seem to be a bit ambiguous. 

Any textbook that has run through four 
editions including at least 15 reprintings 
and is used in schools, colleges, and in- 
stitutions from coast to coast has proven 
its worth. An Introduction to Astron- 
omy is definitely good, and is highly 
recommended to all persons who are be- 
ginning the study of astronomy. 

W. WALLACE BENJAMIN 
Amateur Astronomers Association 





NEW BOOKS RECEIVED 


Sicut Repuction Tasies For Air NAavica- 
TION, Vol. 1, Selected Stars, Epoch 1955.0, 
H. M. Nautical Almanac Office, 1952, H. M. 
Statienery Office, London. 325 pages. £1 Ils. 

This is the first of three volumes forming 
the British edition of the U. S. Navy Hydro- 
graphic Office Publication H. O. 249, which 
has been prepared jointly by the U. S. Nau- 
tical Almanac Office and H. M. Nautical Al- 
manac Office. Both editions have been re- 
og photographically from the same ma- 
terial. 

The present volume contains tabulations of 
altitude and azimuth for all latitudes for six 
stars selected for each range of hour angle. 
The latitudes are tabulated in whole degrees 
from 89° north to 89° south; the altitude is 
given to the nearest minute, and the azimuth 
to the nearest degree. A total of 34 stars is 
used, 19 of the Ist magnitude and 15 of the 
2nd magnitude. 

These tables are designed for use with the 
Air Almanac, but they may be used with a 
sidereal clock. It is stressed that the tables 
should be employed for the planning of ob- 
servations as well as their reduction. The 
present volume is expected to apply for the 
next five years, after which a new set of tables 
for a later epoch will be issued. Volumes 
2 and 3 will be permanent tables for the ap- 
plication of this method to observations of 
the sun, moon, and planets, and will be pub- 
lished in 1953. 


TIME AND UNIVERSE FOR THE SCIENTIFIC CoN- 
SCIENCE, Martin Johnson, 1952, Cambridge 
University Press. 42 pages. 50 cents; 2s. 6d. 

This paper-bound volume contains the text 
of the sixth Eddington memorial lecture, given 
in November, 1952. 


Sir James Jeans, E. A. Milne, 1952, Cam- 
bridge University Press. 176 pages. $4.00. 

In a biography just completed before his own 
death in 1950, E. A. Milne writes of the life 
of Jeans, outstanding scientist as well as au- 
thor of popular books. The second part of 
the work is devoted to an evaluation of Jeans’ 
contributions to science. 


THE EXPANSION OF THE UNIverSE, Paul Cou- 
derc, 1952, Macmillan. 231 pages. $6.00. 

This is a translation by J. B. Sidgwick of 
Couderc’s [Expansion de [’Univers, published 
in 1950. The text includes some revisions and 
amplifications of the original book. Some of 
the comments of the Sky and Telescope re- 
view (December, 1950) of the French edition 
have been discussed. 
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C. C. Young 


Prism Holders 


25 Richard Road 
East Hartford 8, Conn, 


Supplies 
Ramsden 
Eyepieces 


Combination 
Eyepiece and 


Mirror Cells 
Finders 
Equatorial 
Mountings 
Prisms 
Send for a 
price list 














BUILD YOUR OWN 
TELESCOPE 


KITS: Complete with instructions, high 
quality materials, supplied at low 


prices. 
Plate — $4.00 up Pyrex —$5.50 up 
Lenses Cells 
Prisms Eyepieces 


Mirrors ground to your order. 
Aluminizing — with the new 


Quartz Coating 


Satisfaction or Money Refunded 
Write for Free Catalog 


GARTH OPTICAL COMPANY 
Scarsdale, N. Y. 


130 Garth Rd. 















76 pages 


AMATEUR 
WEATHERMAN’S 
ALMANAC—1953 


“How to be your own weather ob- 
server and forecaster.” 


$1.00 
WEATHERWISE 


Franklin Institute, Phila. 3, Pa. 






















ASTRONOMICAL INSTRUMENTS 


OF QUALITY 


Optical Instruments including 
standard Telescopes and all 


accessories. 


LABORATORY OPTICAL CO. 


Plainfield, N. J. 
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WE REPAIR 
* Microscopes * Telescopes 
* Field Glasses * Binoculars 


WE BUY, SELL, EXCHANGE 
OPTICAL AND SCIENTIFIC 
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UNITRON Leads in Value and Quality 





The Choice of Leading Universities and Active Amateurs the World Over 


The refractors that all astron- 
omers are talking about! Pre- 
cision made from the finest of 
materials by one of the world’s 
largest manufacturers of optical 
instruments. 


UNITRON 


1.6-INCH ALTAZIMUTH 


A wonderful instrument for the 
beginner and young people 
interested in astronomy. 
UNITRON Model 127 


Objective: 42-mm. (1.6”) diam., 700-mm, 
(27.5”) focal length, £/17.5. 

Eyepieces: 78x, 56x, and 89x included. 
100x: $8.95 extra. 

COMPLETE with tripod and altazi- 

muth mounting, slow-motion controls 

for both altitude and azimuth, view 

finder, star diagonal, sunglass, eye- 


pieces, wooden cabinet. Only $75 


2.4-INCH ALTAZIMUTH 


UNITRON Model 114 


Not illustrated. Same optical specifications, 
eyepieces, and accessories as the 2.4- 
inch Equatorial, but with altazimuth 
instead of equatorial mounting. 


COMPLETE with tripod and altazi- 
muth mounting, slow-motion controls 
for both altitude and azimuth, view 
finder, star diagonal, erecting prism 
system, sunglass, eyepieces, wooden 


cabinets. Only $1 2 5 


ACCESSORIES and COMPONENTS 


will be made available separately as fast 
as conditions permit. These will include 
equatorial mountings, optical components, 
sun projecting screen, an astro-camera, 
and the 10 x 40 mm. view finder and 
— guide telescope supplied with Model 











We welcome your inquiries. 
They will receive immediate, personal, and 
careful attention. We will send you at no 
cost or obligation illustrated literature and 
actual photographs of the telescopes. You 
will learn of some of the distinguished 
institutions which have selected UNITRON 
Refractors for their observatories, and 
what buyers of these telescopes have re- 
ported as to their quality and performance. 


Please address your card or letter to 
the attention of Dept. TA-3. 
Microscope catalogue also available. 


UNITED SCIENTIFIC <° 


@ LENSES are FULLY CORRECTED for spherical and 
chromatic aberration and are COATED for maximum bril- 
liance and clarity of image. AIR-SPACED CELL insures 
freedom from “clouding” with age. 


@ EYEPIECES of the HIGHEST QUALITY .. . Ortho- 
scopic, Achromatized Ramsden, Huygens. 
e FINEST MATERIALS throughout. DURALUMINUM 


TUBE. Moving parts of BRASS carefully machined to 
close tolerances, and finished in CHROMIUM. 


@ MODERN DESIGN based on time-tested engineering prin- 
ciples.) HANDSOME APPEARANCE to which no illustra- 
tions can do justice. 


@ STURDY TRIPOD may be folded for convenient storage. 
@ EQUATORIAL MODELS have slow-motion controls for 
both declination and right ascension. 


e ALTAZIMUTH MODELS have slow-motion controls for 
both altitude and azimuth. 

e VIEW FINDER with crosshair eyepiece gives wide field 
of view. 

@ RACK-AND-PINION FOCUSING. 

@ STAR DIAGONAL for convenience in observing at all 
altitudes. 

@ SUNGLASS for solar observation. 

@ ERECTING PRISM SYSTEM for TERRESTRIAL 
OBSERVATION may be used with any of the eyepieces to 
give the same complete range of terrestrial magnifications as 
for celestial observation. 


e@ FITTED WOODEN CABINET, handsomely finished, for 
compact storage of telescope and accessories. Separate case 


UNITRON 





3-INCH PHOTOGRAPHIC EQUATORIAL 
For visual observations and astrophotography. 
UNITRON Model 145 


Main Telescope: 78-mm. (3”) diam., 1,200-mm. (47.2”) focal 
length, £/16. Furnished with eyepieces for 200x, 133x, 
96x, 67x, 45x. 171x eyepiece also available. 


Photographic Guide Telescope: 62-mm. (2.4”) diam., 700-mm 
(27.5”) focal length. Furnished with 78x crosshair 
eyepiece. 

View finder: 42-mm. (1.65”) diam., 

COMPLETE with equatorial mounting and slow- 

motion controls, tripod, setting circles and verniers, 

sun projecting screen, sunglass, star diagonal, erect- 
ing prism system, eyepieces, pocket eyepiece case, 


wooden cabinets. Only $ 550 


EASY PAYMENT PLAN 


An easy payment plan is now available for the 
purchase of UNITRON refractors. Details will be 
sent on request. 


10 power. 





Unbelievably low prices! Out- 
standing features, performance, 
and workmanship impossible 
to duplicate even by paying 
considerably more. 


UNITRON 





2.4-INCH EQUATORIAL 


The complete instrument for 
the active amateur. 


UNITRON Model 128 


Objective: 62-mm. 
(35.5”) focal length, £/15 
Eyepieces: 100x, 50x, 35x included, 
150x: $14.75 extra, 
129x: $8.95 extra. 
72x: $6.75 extra. 
COMPLETE with equatorial mounting 
and slow-motion controls, tripod, view 
finder, star diagonal, erecting prism 
system, sunglass, eyepieces, wooden 


cabinets. Only $22 5 
3-INCH EQUATORIAL 


Ideal for amateur research 
and school observatories. 
UNITRON Model 142 


Not illustrated. Identical to Model 145 
but without the 62-mm. guide telescope 
— with a smaller (2l-mm.) view 
nder, 


asi ge Bug 133x, 96x, 67x, 45x includ- 
ed. : $8.95 extra. 
COMPLETE with equatorial mounting 
and slow-motion controls, tripod, set- 
ting circles and verniers, sun pro- 
jecting screen, sunglass, star diago- 
nal, erecting prism system, eyepieces, 
pocket eyepiece case, wooden cabi- 


~— Only $435 


4-INCH EQUATORIAL 
The 4-inch refractor has been await- 
ed with great interest and is soon 
to be announced. Upon request, we 
shall be happy to forward advance 
information as soon as it becomes 
available. 


All Instruments Are 
Fully Guaranteed 
Send check or money order for full 
amount or 25% deposit with 
balance C. O. D. 
Telescopes shipped Express Collect. 


(2.4”) diam., 900-mm 











204-6 MILK $T- 
BOSTON 9, MASS. 
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WAR SURPLUS BARGAIN 


PTICS 


ACHROMATIC TELESCOPE OBJECTIVES — 
Perfect Magnesium Fluoride Coated and ce- 
mented Gov’t. Surplus lenses made of finest 
Crown and Flint optical glass. They are fully 
corrected and have tremendous resolving power 
and can be readily used with 4” F.L. eye- 
pieces. Guaranteed well suited for Astronomical 
Telescopes, Spotting Scopes, ete. Gov't. cost 
approximately $100.00. 


Diameter Focal Length Each 
54mm (2%”) 300 mm (11.811”) .$12.50 
54 mm (2%”) 330 mm (18”) ..... 12.50 
54 mm (2%”) 390 mm (15.356”). 9.75 
54 mm (2%”) 508 mm (20”) .... 12.50 
54 mm (2%”) 600 mm (23%”) .. 12.50 
78 mm (3 1/16”) 381 mm (15”) .... 21.00 
81 mm (3 3/16”) 622 mm (2414”) 22.50 
83 mm (3%4”) 660 mm (26”)...... 28.00 
88 mm (3%4”) 711 mm (28”) .... 28.00 
83 mm (31%4”) 876 mm (34%4”) .. 28.00 
83 mm (3%4”) 1016 mm (40”) .... 30.00 

SYMMETRICAL EYEPIECE LENS SET 
Each set consists of two magnesium-fluoride 
coated and cemented achromats, and exact 
Gov't. spacing diagram. Gives wide flat field. 
14” E.F.L. (20X) Lens Set 13-mm dia. . $4.50 
%,” E.F.L. (13X) Lens Set 18-mm dia. . $3.50 
Rectangular Magnifying a — Seconds, 

sells for $6.50. Size 2” x 4” ........ $ 1.00 
First Surface Mirror 14”"x16” "thick . 10.00 
First Surface Mirror 8”x10” 4” thick . 4.25 
First Surface Mirror 4”x 4” 14” thick . 1.50 


First Surface Mirror 114”x14” 1/16” thick .25 
Optical Peep Sight— Use as camera view- 
finder, ete. Dia. 1144”, weight 114 oz. ... $1.00 


LENS CLEANING TISSUE — 500 sheets 7144” 


x 11”. Bargain priced at only ....... 1.00 
RIGHT ANGLE PRISMS 

8-mm face .. ea. $ .75 28-mm face .. ea. $1.75 

12-mm face .. ea. "73 38-mm face .. ea. 2.00 

23-mm face .. ea. 1.25 47-mm face .. ea. 3.00 


!!!NEW LOW PRICES!!! 
BEAUTIFUL IMPORTED BINOCULARS 


Precision made, at a low low price within the 


reach of every man’s pocketbook. Complete 
with carrying case and straps. 

6 x 15 Ind. Focus .. Coated ..... $16.00* 
8 x 25 Center Focus .........000- 23.30* 
8 x 30 Center Focus ............ 27.50* 
7 x 35 Center Focus .. Coated 41.50* 
7 x 50 Ind. Focus .. Coated ..... 35.00* 
7 x 60 Center Focus .. Coated ... 39.25* 
10 x 50 Ind. Focus .. Coated ..... 45.00* 
16 x 50 Center Focus .. Coated ... 55.00* 


*Plus 20% Federal Excise Tax 


MOUNTED EYEPIECE has two lenses 29 mm 
in diameter. Cell fits 144” tube. 144” E.F.L. 


RE) cccnescvccneccosecccesbesedccone 4.50 


3x ELBOW TELE- 
SCOPE — Makes a 
nice low-priced find- 
er. 1” Achromatic 
Objective. Amici 
Prism Erecting Sys- 
tem, 1%” Achro- 
matic Eye and Field 
Lens. Small, com- 


Gov't. Cost $200. pact, light weight, 


2 Ibs. 
Plain Optics $6.50 Coated Optics $10.50 





“MILLIONS” of Lenses, etc. 
Free Catalogue 











We pay the POSTAGE —C.O.D.’s you pay 
postage. Satisfaction guaranteed or money re- 


funded if merchandise returned within 10 days 


691S Merrick Road 
ynbrook, 


A. JAEGERS 


N. Y. 








GLEANINGS FOR ATM’s 


EDITED BY EARLE B. BROWN 


Two ATLANTA TELESCOPES 


Y FIRST TELESCOPE was a 6- 
inch. About the same time that I 

was making it, Jim Stusak in another part 
of Atlanta was making a 6-inch. His in- 
terest in telescopes dates back to an early 
acquaintance with a “spyglass” belonging 
to an uncle. His determination to own a 
telescope was spurred into action by an 
article in a popular magazine. He ordered 
a kit and, working entirely on his own, 
turned out a very neat 6-inch reflector 
with a standard pipe-fitting mounting and 
a wooden tube covered with leatherette. 
This instrument ultimately proved to be 
merely a testing device to determine what 
features Jim wanted in his next telescope. 
The first reflector I made was under the 
direct supervision of Dr. W. A. Calder, 
of Agnes Scott College; and I must con- 
fess that when the mirror was finished I 


A 12-inch 
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still knew very little about telescope mak- 
ing. Dr. Calder was always at hand tg 
answer questions and actually do the work 
if necessary. Perhaps it was this blissfy] 
ignorance that led me to my second jn- 
strument: a 201-inch! 

It is really a 16-inch, but by applying 
the area formula, pi times radius squared, 
I get 201 square inches. Compare this 
with the 28 square inches of a 6-inch in- 
strument, and it is evident that a 16-inch 
telescope is worth constructing. 

Jim Stusak’s second instrument is a 
12-inch. Seeing my name in the paper in 
connection with some local astronomical 
activities, he had called me one night to 
explain a situation that sounded very fa- 
miliar, for I had often been in the same 
fix. He had taken a couple of days off, 
expecting to work on his second mirror, 


Newtonian reflector built by Mr. Stusak. 
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the 12-inch, and found he was without 
fine-grain carbo and could not locate any 


in town. 


I had some and volunteered to 


bring it over, for I was curious to see 


what he was doing. 


I found him in a 


polishing room rigged with curtains from 
floor to ceiling, somewhat like an enlarged 
yoting booth, with newspapers tacked to 
the ceiling, and I knew at once that he 


had been 
Making. 


reading Amateur Telescope 


The mirror had some scratches, and he 
was going back to grind them off. It seems 
he thought nothing of making a pitch lap. 
Using a razor-sharp case knife to cut chan- 
nels, he could be polishing on a lap 45 
minutes after starting to make it. 

After discussing mirror making for a 
while, he took me to the back yard and 
unveiled half a ton of concrete cast in a 
crescent shape. This well-designed mono- 
lith was the basis of his mount. My curi- 
osity turned to amazement when, in an- 


other part of the basement, 


he showed 


me the tube and polar axis. The aluminum 


tube, 


g’ 6” 


long and 153%” in diameter, 





had been hand rolled with a butt joint 
held by a thin strip bolted down the seam. 
The tube is lined with %” cork. 

As the picture on page 139 shows, the 
back of the cell has the appearance of a 
jeweled watch, for the mirror rests on an 
18-point bronze flotation system with 
knurled brass knobs for adjustments. 
Spaced along the sides of the tube are 
ventilating portholes. These, as well as 
the eyepiece adapter, were cast by Stu- 
sak from old license plates and odd bits 
of aluminum. The tube rotates in two 
large aluminum rings on ball bearings 
spaced at 120°; these rings are 20” apart 
and are connected by a series of steel rods. 
The saddle is anchored to the declination 
axis by a crosspiece. 

Jim Stusak bought a lathe; and although 
he had never operated one, he took the at- 
titude that it was made by man for man’s 
use, so he felt he qualified. If he found 
some jobs too big for the lathe, he im- 
provised equipment that would handle the 
work. One of the rough jobs was facing 
a 6” cube that had been made from %” 


A 16-inch Newtonian reflector built by Mr. Close. 





UNUSUAL OPTICAL BARGAINS 
Imported 
150 Power 
Refractor 


Telescope 
with MONOAXIS 
EQUATORIAL 





A $400 Value 
AT ONLY 


| . $29500 





Distinctly superior to seemingly similar instru- 
ments available at less cost. This is a Japanese 
| import from one of Japan’s finest quality tele- 
scope manufacturers. 

63 mm. diameter achromatic objective with 900 
mm. focal length. For terrestrial or astronomical 
use. 


| 1. COMPLETE WITH EQUATORIAL MOUNT- 
| ING, SLOW MOTION CONTROLS. 
| 2. EYEPIECES ar POWERS OF 23X, 30X, 
86X, 72X, 150 
30 POWER IMAGE ERECTING TERRESTRI- 
AL EYEPIECE. 
DIAGONAL woe PRISM FOR COM- 


FORTABLE VIEW 

SPLENDID sUNSPOT "PROJECTOR. 

. FINDER 6 PO 

. STURDY WOODEN CASE HOLDS TELE- 
SCOPE AND TRIPOD. 

Stock No. 70,010-Y, $295.00 f.o.b. Barrington, N.J. 


AAT Bp wo W 








IMPORTED a 
MICROSCOPE | *., 


100, 200, 300 POWER ~ 


Good optical qualities. Fine focusing. 
Certainly not the equal of a $200 
instrument — but definition is sur- 
prisingly clear and good .. . in fact 
amazingly so at this price. Service- 
able construction. 1 Ocular, 3 
Objective Lenses. Rack & Pinion 
Focusing. Revolving Dise-Light Ad- 
Mirror. Square Stage 
(2-84” x 2-54”) with Slide Clamps. 
The greatest microscope bargain on the 
TRY IT FOR 10 DAYS... if you’re not com- 
pletely satisfied your money will be refunded in 
full. Instrument comes packed in sturdy, hard- 
wood case. .. Stock No. 70,008-Y $14.95 Postpaid 


MICROSCOPE EYEPIECES 


market! 








Imported! Will fit any standard microscope. Value 
$5.00 to $25.00 

Stock + 

30,039-Y 0 ere $ 3.75 Pstpd. 
30,040-Y x 3.75 Pstpd. 
30,041-Y 3.75 Pstpd. 
30,042-Y 4.00 Pstpd. 
30,043-Y 5X 4.25 Pstpd. 
30,044-Y 20x eambeaies 16.00 Pstpd. 





MOUNTED ERFLE EYEPIECE 


Wide angle! Used on astronomical telescope. Con- 
sists of three achromats perfect and coated, in a 
metal focusing mount. Diameter of lenses 46, 46, 
and 38 mms. Government cost about $54.00. Focal 
length 114” (32 mm.). This eyepiece will give you 
an unusually wide field. 

Stock #5160-Y 


CROSSLINE RETICLE — Dia. 29 mm. 

0 ® eeree 50c Postpaid 
TELESCOPE EYEPIECE — Consists of 2 Achro- 
matic lenses F.L. 28 mm. in a metal mount. 
Stock 3#£5140-Y .........cccce0e $4.50 Postpaid 
Same as above but about 114” extension has been 
added with O.D. of 14”, which is standard for 
astronomical telescopes. 

Stock #5223-Y $5.25 Postpaid 


$8.50 Postpaid 








ASTRONOMICAL 
MIRROR MOUNTS 
Cast aluminum with brass 
mounting and _ adjusting 
screws and mirror clamps. 
Two sizes: for 6” mirrors 
— mount will fit 7” I.D. 

be: 





age sedeéuccéaus $7.00 ewes 
will fit 5” I.D. 


Stock #50,010-Y tp 
$5.25 Postneid 


For 4144” mirror — mount 
Stock #50,011-Y 





We have Literally Millions of WAR SURPLUS 
LENSES AND PRISMS FOR SALE AT BAR- 
GAIN PRICES .. . also numerous low cost import- 
ed instruments! Write for Catalog ““Y” — Free! 


Order by Stock No. — Send Check or M.O. 
Satisfaction Guaranteed 


EDMUND SCIENTIFIC CORP. 


BARRINGTON, NEW JERSEY 
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ACHROMATIC TELESCOPE 
EYEPIECES 


Improved Hastings-Ross Formula 


Cemented triplet (solid) type, highest light 
transmission through minimum glass _thick- 
ness. Medium wide field, sharp to the very 
edge. Excellent color correction. A symmetri- 
cal lens system makes this positive eyepiece 
superior to the usual Ramsden or Kellner 
oculars on the market today. Mounted in 
nonreflecting cap of fallaway type. Mounting 
is black-anodized finished, standard 1144” O.D. 
10X or 1” E.F.L. 


20X or 1/2” B.P Le. .ncccccccccevcccses 8.50 
S8X or 1/8” E.F Ls, cc cccaccccevcvecses 8.50 
40X or 1/4” B.P Le.  .ccccccccsvcsvccovs 8.50 
SOX or 1/5" BPD.  .cccsscesescvvcvess 12.50 


ABRASIVES 
For Mirror Grinding and Polishing 


Insistent demands by our customers now com- 
pel us to market the same fine quality abra- 
gives we use in grinding our own world-fa- 
mous mirrors. 

Fast cutting, especially 
tool work. Non-caking. 
work of a tedious job. The finest, most effi- 
cient glass cutting, grinding and polishing 
abrasives available from the professional grind- 


valuable for hand 
Efficient. Makes less 


er to the amateur. Purity of screening in- 
sures no added tedious work because of 
scratches. 


Guaranteed noncontaminated screen 
Packed in factory sealed one-pound tins. The 
quality and purity are comparable to chemi- 
cals graded “Reagent.” 
Grit Numbers 60 or 80 or 120 or 220 

$1.50 per pound 
Grit Numbers 320 or 600 .... $2.00 per pound 
Grit Number 800 $2.50 per pound 
Grit Number 1200 (fine polishing) 

$4.00 per pound 
Include postage or we will Express charges 
“collect.” 7 

TREMENDOUSLY WIDE FIELD 
3-ELEMENT 
ACHROMATIC EYEPIECE 

Six lenses! Finest eyepieces ever made any- 
where. Our greatest buy to date. Made of 3 
separate achromatic elements. All outside sur- 


faces fluoride coated. In focusing mount. 
1-13/16” (43 mm.) clear aperture, flat field to 


edges. Focal length 1%” (32 mm.) (8x). 
69° angle. Outside diameter of mount 24%” 
(54 mm.). Each $15.00 plus postage. The 


above with bushing to fit standard 144” eye- 
piece tubes $18.00 


ACHROMATIC TELESCOPE 


OBJECTIVE 
Ideal for “Finder” 
154” clear aperture. Focal length 714”. 
Mounted beautifully in metal. Fluoride coated. 
Superb for telescope or finder. $4.00 each. 


Limited quantity! 


STAR FINDER TELESCOPE 
Uses a very fine Objective and Eyepiece. No 
crosshair. High eye relief. 6 power. Weight 
2 Ibs. 10 oz. Size: diameter 2%” by 12” long. 
Complete with optics .... $30.00 plus postage 


FINDER BRACKETS 
Brass rings 2%” inside, with three centering 
set screws set in circumference, have feet at- 
tached which can be secured to outside of 
telescope tube. -Per set of 2 ........ $5.00 


AMBER LUNAR FILTER 
Excellent for viewing the full moon. Improves 
seeing by a point or two and greatly reduces 
glare. Enables you to see a wealth of rather 
curious detail of small light and darkish areas 
under high solar illumination. Postpaid, un- 
mounted $1.00 each 


BARLOW LENS 
Magnification factor 1% times. 
light. Minimum astigmatic distortion. Achro- 
matic negative lens in aluminum mount; 
1-1/16” diameter; minus 12” f.1. Outside sur- 
faces fluoride coated. ............ $2.00 each 


INFRARED FILTERS 

Complete in mounts, ready to snap on the ob- 
jective of any standard 7 x 50 or 6 x 30 binoc- 
ular. Photo filter #88. Extremely interesting 
photographic possibilities. Most all light-op- 
erated electronic relay problems solved with 
this filter. Originally made for U. S. govern- 
ment. Very finest optical glass, mounted. 
eee Se OD cnn 0s kbs sa cdces ibawncso $1.00 

Include Postage — Remit with Order 

No open accounts — No C.O.D. 
Send 30¢c for “Know-How” Catalog 


HARRY ROSS 


: TELESCOPES MICROSCOPES 
Scientific and Laboratory Apparatus 
70 West Broadway, Dept. ST-3B 
New York 7, N. Y. 


Little loss of 



























































































































































The cover of the Stusak reflector slides off to the north. 


steel boiler plate welded together. The 
cube contains a drive for the declination 
axis; this axis is a 1%” cold-rolled steel 
shaft set in roller bearings. The lead- 
filled, 40-pound counterweight looks like 
a cylinder of stainless steel and would 
never betray itself as having once been 
an old, mutilated, battered and pitted sec- 
tion of drainpipe, that.is, before it encoun- 
tered the magic of the turning tool. The 6’ 
polar axis was likewise an ordinary 3%” 
pipe turned on the lathe. Self-aligning 
1-7/16” pillow block bearings at each end 
of the crescent support the polar axis. 

Mrs. Stusak did a good many of the 
errands, and became so familiar to the 
supply house clerks that she was often 
greeted with, “Here comes that telescope 
lady.” Once, however, she nearly refused 
some castings because she knew her hus- 
band wanted krass, and the invoice indi- 
cated bronze. 

The entire Stusak instrument is mount- 
ed on a key-shaped apron of cement. As 
the pictures and the sketch show, a sheet 
aluminum housing with a counterweighted 





COUN TERWEIGHT 


OLLER 
BEARING 


The manner in which the cover lifts to 
permit access to the 12-inch reflector. 
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top may be opened quickly. It glides 
smoothly down the cement on roller bear- 
ings, and the observer is ready for another 
journey into space. 

In my own case, after my 6-inch wa 
completed, temptation to try a larger in- 
strument was strong when two friends, 
John Brown and Conrad Meadors, sug- 
gested I join them in ordering a 16-inch 
disk. I was reminded of an article on tile 
tools in Sky and Telescope (by George F. 
Joyner, January, 1949), and shortly found 
myself in possession of a 50-pound chunk 
of pyrex. Being somewhat conscious of 
my approaching middle age and expanding 
midsection, I began to be apprehensive of 
my physical ability to wrestle with such 
a project. John Brown advised me to 
make several small mirrors first just to get 
the experience, but I was too anxious to 
get started on the 16-inch. Although | 
later borrowed his experience, which was 
invaluable in testing and recommending 
treatment for the particular difficulties that 
arose in figuring, needless to say I got 
most of the experience the hard way. — 

I ground completely through the tile o! 
the first tool, and disabled the second when 
some of the tile parted company with the 
cement base while I was attempting to free 
a stuck disk. Before finishing the grinding, 
I had made five tools. 

Several years have elapsed since I made 
the 15 or 16 attempted pitch laps. As the 
curve was rather deep (f/4.7), I could 
not use the conventional method of slid- 
ing a steaming hot 50-pound glass onto 
the pitch without getting a generous all 
pocket in the center. I finally conquered 
by pouring the pitch onto the mirror, 
which had been covered with a thin piece 
of wax paper, and then slapping the tool 
into the pitch immediately. 

Sinee the bathtub was the only vessel 
in the house large enough to accommodate 
the disk and tool, I made preparations 
there while my long-suffering “glass wid 
ow” stirred pitch at the Kitchen stove. My 
wife patiently performed this task each 
time, and appeared with the pitch in per 
fect condition at just the precise momen! 
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The 12-inch mirror supporting system. 


it was needed. Needless to say, much time 
was spent scraping pitch from all parts 
of the bathroom. 

The first polishing disclosed a hole in 
the center deep enough to warrant a re- 
turn to fine grinding. Final figuring was 
accomplished with a 9-inch tool. To the 
best of my judgment, with the dubious 
accuracy obtainable with the Foucault ap- 
paratus used, a correction of 98 per cent 
was attained. 

A tense moment was spent when the 
mirror was returned from being alumi- 
nized and I realized that it was not the 
glass I had come to know so intimately 
during the 18 months of grinding and 
polishing. My first inclination was to 
test it to see what type of mirror they were 
trying to substitute for mine. A second 
sense told me, however, that fingerprints 
would not look good on a professionally 
made mirror, so I immediately wrapped 
itup and notified the aluminizers. A reply 
by wire admitted their mistake and urged 
me to return the mirror at once—insured 
for $2,500! 

The square tube was made from an 
aluminum T-beam 3%” x 2” found in a 


BRASS HINGE 
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Details of the spider and polar-axis 
clutch on Mr. Close’s instrument. 





local scrap yard. In fact, most of the ma- 
terial used came from the same place. 
The T-beam was cut with a hand saw and 
bolted together. 

When I first began assembling the in- 
strument in the basement, I found I was 
repeating the mistake of the man building 
the large boat in his cellar. The telescope 
was therefore knocked down and reas- 
sembled in my wife’s sewing room where, 
standing on end, it resembled a telephone 
booth. Perhaps my five-year-old daughter 
described it more vividly when she saw 
one of the neighborhood boys flying a box 
kite and cried, “Look! A flying telescope!” 

A lucky find produced 12” aluminum 
circles marked off in 360 degrees. Ap- 
parently these were part of some aircraft 
directional device. The core that held 
them together serves admirably for an 
eyepiece adapter. 

The steel strainer section of an Army 
coffee urn was converted into a mirror cell 
by cutting out the bottom and fitting it 
with a nine-point flotation system of cast 
aluminum. Some years ago I had picked 
up a retractable screw from an aircraft 
landing gear. This was 55” long, with a 
differential housing at one end. I had 
mounted the 6-inch on it and simply in- 
clined the whole shaft so that the main 
bearing, a 5” roller bearing upon which 
the differential housing turned, became the 
polar axis. 

A shaft was run through the housing to 
form the declination axis. The roller bear- 
ings on which the declination rotated were 
replaced with bronze oilite bearings, thus 
permitting use of a shaft large enough to 





The 16-inch mirror supporting system. 


support the 16-inch. Two arcs were cut 
from a circular track upon which a gun 
turret or some similar apparatus revolved 
and were sandwiched between two pieces 
of steel plate to form an X. The declina- 
tion shaft was inserted through holes in 
the plates and welded. The “box kite” 
rests on the X, as the picture shows. 
When I first started grinding the mir- 
ror, a fellow amateur ventured to remark, 
“At least three years.” It was three years 
to the month before I got my first look 
through the 201-inch. 
WILLIAM H. CLOSE 
225 Forkner Dr., Decatur, Ga. 











WE HAVE IN STOCK for immediate delivery 
the best eyepiece ever produced for astronom- 
ical and scientific work, with the following 
characteristics: 

1. Four-element design giving a flat, beautiful- 
ly corrected field of 50° covering more than 
160 per cent of the area of the conventional 
Ramsden for the same power. This eyepiece is 
a “must” for RFT work. 

2. Precision optical elements, magnesium 
fluoride hard coated, increasing the light trans- 
mission approximately 10 per cent. 

3. Simple take-down for cleaning. 

4. Precision metal parts black anodized for 
anti-reflection and ground to 144” O. 

5. Clean mechanical design permitting com- 
fortable observation and ease of focusing. 


These objectives are sold with cells 
and rigidly tested on double stars for resolving power before being sold. 


Unconditionally guaranteed — Immediate delivery 


CHESTER BRANDON 





ORTHOSCOPIC eciaionevancin 





These eyepieces are produced in 8 mm., 16 mm., and 32 mm. effective focal lengths only. 


ASTRONOMICAL OBJECTIVES 








Price postpaid, $15.95 each 


WE CAN SHIP from stock quality astronom- 
ical objectives with the following features: 

1. Superior optical design utilizing a larger 
air separation. Color corrected on C and F 
and hand corrected on spacing to reduce resid- 


uals to a minimum. Completely free of 
coma. 
2. Glass-air surfaces magnesium fluoride 


coated, increasing light transmission approxi- 
mately 10 per cent. 
3. Quality optical glass precision annealed and 
held to one ring test plate match, 
4. Cell made to precision tolerances and suit- 
ably coated to prevent stray light reflections. 
Each cell engraved with effective focal length 
and serial number. 
These objectives are supplied as follows: 

3” C.A. 45” E.F.L. $ 49.00 

4” C.A. 60” E.F.L. $119.00 


California residents, add 3% sales tax 


Box 126, Montrose, California 
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SKY-SCOPE 


The new and improved 3',-inch 
Astronomical Telescope that 
amateurs everywhere are 
talking about. 
Completely Assembled—$29.75 
Equatorially Mounted, 60 Power 
\4-wave Aluminized Mirror 
Ramsden Type Ocular 
125x & 35x Supp. Eyepieces, ea. $5.00 
6-power Finders .... postpaid, ea. $7.30 
We invite your attention to our free bro- |; 
chure describing in a straightforward man- 
ner the instrument's amazing performance. 


THE SKYSCOPE CO., INC. 
475-s Fifth Avenue, New York 17, N. Y. 























BERAL COATINGS 


Have the same optical characteristics as alu- 
minized coatings, but mechanically they are 
far more durable. Prices for BERAL coating 
telescope mirrors are aa follows: 6” diam.- 
$2.50; 8”-$3.50; 10”-$5.00; 1214”-$8.00; 
f.o.b. Skokie, Il. 

MOUNTED OBJECTIVES of the highest qual- 
ity, clear aperture —_—° focal length 1044”. 
Price $5.00 each postpa’ 

RICHEST-FIELD TELESCOPE OBJECTIVES: 
244” diam. 10” f.1. $5.00 ea. ; 244” diam. 8” f.1. 
$5.00 ea.; 244” diam. 6” f.1. $5.00 ea. ; 2- Sie" 
diam. 34” f.l. $4.00 ea. 

UNMOUNTED ACHROMATS: Ideal for mak- 
ing erectors and long relief, long f.l. eyepieces: 
1-11/16” diam. 65%” f.l. $3.50 ea.; 1-11/16” 
diam. 414” f.1. $3.50 ea. Postpaid. 

PITCH POLISHED BERAL COATED DIAGO- 
NALS, 1%” x 1%”, excellent for use with 6” 
and 8” mirrors. Price, flat to % wave, $2.75 
each; flat to %4 wave, $3.75 each; postpaid. 


LEROY M. E. CLAUSING 


8038 MONTICELLO AVE. SKOKIE, ILL. 


each 

















TRIPLES ‘SCOPE 
PERFORMANCE! 


Sharper images at higher powers! 
A startling statement positively 
proven in 16-page telescopic educa- 
tional matter sent free on receipt of 
self-addressed long envelope bear- 
ing nine cents (9c) return postage. 
First, the Goodwin Resolving Power lens 
placed in front of eyepiece gives three 
times the magnification on each by 
lengthening your primary focal length 
angle up to three times, yet extends eye- 
piece out no more than two inches from 
normal. This alone sharpens definitions. 


Next, by achieving your highest powers 
on more comfortable low-power eye- 
pieces, you lessen image deteriorations 
due to short-focus acute bending of the 
convergent beam, since all usual eye- 
pieces are f/1 or less. 


Third, you get greater illumination and 

wider field by relieving tiny aperture 

restrictions of higher-power eyepieces. 
The Resolving Power lens is achro- 
matic, coated, gives flat field sharp 
to the edge. Here is astonishment 
in image improvements! Price 
$17.50 in 4” long chrome-plated 
adapter tube fitting standard 14” 
eyepiece holders ONLY (but adapt- 
able to Unitrons). Money back if 
not delighted after two weeks trial! 


No COD’s — Colleges and Observa- 
tories may send purchase order. 
FRANK GOODWIN 
345 Belden Ave., Chicago 14, IIl. 
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OBSERVER’S PAGE | 


Universal time is used unless otherwise noted. 


THE PLEIADES OCCULTATIONS 


The occultations of December 27-28 
seemed a perfect occasion to try some 
rapid star photography. I prepared my 
17-inch teleanastigmat for the event by 
attaching to it my Leica camera body, 
loaded with Super-XX film. The iris was 
closed to f/11 to cut down the glare of 
the moon, leaving an effective aperture of 
134 inches. The assembly was then 
mounted on a firm tripod. 

A few clouds passed over the moon at 
6:30 EST, but otherwise the night was 
very clear and crisp, with a strong wind 
from the north. 

A picture at 7:30 was exposed 10 sec- 
onds, to let the stars trail and thus per- 
mit identifying them from dust specks 
and film grain. Among other shots made 
is the 2-second exposure at 8:12 EST, 
shown here, enlarged to match the scale 
of the chart published in the December 
issue, page 52. This should help identify 
the stars picked up during the short ex- 
posure, 

LUC SECRETAN 
3219 12th St., S.E. 
Washington 20, D.C. 


A group of Milwaukee Astronomical 
Society members timed the Pleiades oc- 
cultations at their observatory, with an- 
other member observing 16 miles to the 
northeast. At the MAS Observatory, 4- 
inch and 5-inch refractors and 10-inch 
and 13-inch reflectors were used on eight 
stars between 23:14 and 3:56 UT, with 
three stars observed by all four instru- 
ments. These stars were 20 and 22 Tauri 
and BD +24°562. A list of 24 separate 
timings has been sent to Mrs. Margaret 
Beardsley, Springfield, Vt., for reduction 
with other occultation observations. 

All timing was done at the observatory 
with precision laboratory Telechron clocks 
(Standard Electric Time Co.), which were 
started at the instant of the occultation and 
stopped at the next convenient WWV 
time signal. A stop watch was used by 


A photograph of the 
moon in the Pleiades, 
December 27-28, 1952, 
by Luc Secretan. The 
stars that are being oc- 
culted may be deter- 
mined by comparing the 
picture with the dia- 
gram in the December 
issue. 


the single observer at the second gs 
where each occultation took place ah 
28 or 29 seconds later than at the obser 
tory. 

For any particular occultation, the g 
est timing spread between observers 
1.2 seconds, which is too large. It d 
however, indicate what can be expec} 
from the human element, especially y h . 
there are two co-ordinations to be accom. 
plished: the starting and the stopping @ 
the timepiece. A chronograph that cop 
tinuously records WWV and then fg 
added to it the occultation “pip” woul 
be more accurate. Most precise would he 
the use of a photocell to supply the pip, 
but this method is limited to stars brighter 
than about magnitude 5, whereas visually 
stars as faint as magnitude 7 can be ob- 
served. 










EDWARD A. HALBACH 
2971 S. 52nd St. 
Milwaukee 15, Wis, 





VARIABLE STAR MAXIMA 


March 1, RT Sagittarii, 201139, 7.9; 3 
R Centauri, 140959, 5.9; 3, RU Cygni, 
213753, 8.0; 4, X Centauri, 114441, 7.8; 5, 
T Normae, 153654, 7.4; 6, RU Sagittarii, 
195142, 7.2; 10, W Lyrae, 181136, 8.0; 15, 
RS Scorpii, 164844, 6.8; 17, U Orionis, 
054920, 6.6; 19, W Andromedae, 021143a, 
7.5; 23, R Geminorum, 070122a, 7.1; 23, R 
Draconis, 163266, 7.6; 24, R Sagittarii, 
191019, 7.2; 26, R Reticuli, 043263, 7.7; 
26, T Centauri, 133633, 6.1; 30, R Bootis, 
143227, 7.3; 31, X Ophiuchi, 183308, 6.9. 

April 2, T Columbae, 051533, 7.6; 4, RS 
Librae, 151822, 7.7; 5, R Pegasi, 230110, 
7.9; 8, S Pictoris, 050848, 8.0. 

These predictions of variable star maxima are 
by the AAVSO. nly stars are included whose 
mean maximum magnitudes are brighter than 
magnitude 8.0. Some, but not all of them, are 


nearly as bright as maximum two or three weeks 
before and after the dates for maximum. The 


data given include, in order, the day of the month 
near which the maximum should occur, the star 
name, the star designation number, which gives 
the rough right ascension (first four figures) and 
declination (bold face if southern), and the pre 
dicted magnitude. 
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Mercury visits the evening sky only 
briefly this winter. Greatest elongation 
takes place on March 2nd, 18° 10’ east of 
the sun. The planet on that date appears 
at magnitude —0.2, and is above the west- 
ern horizon 1% hours after sunset. A 
week later, Mercury will vanish into the 
sun’s glare. 

Venus, in the western sky after sunset, 
will be of major interest both to naked 
eye and telescope observers. Greatest 
brilliancy occurs on March 8th, at magni- 
tude —4.3; Venus may then be seen in 
the daytime if one knows where to look. 

On March Ist, Venus will set 3% hours 
after the sun, telescopically appearing as 
a crescent with 33 per cent of its disk 
illuminated and 35” in diameter. Due to 
its rapid motion toward the sun, by the 
end of March its magnitude will have de- 
creased to —3.8, and it will set 1% hours 
after sunset. With optical aid, the disk 
will appear 54” in diameter with only 
seven per cent of its surface illuminated. 


Earth arrives at heliocentric longitude 
180° on March 20th at 22:10 UT. Spring 
commences in the Northern Hemisphere 
and autumn in the Southern, with days 
and nights approximately equal over the 
earth, 


Mars may be viewed in the evening sky 
as a 2nd-magnitude object near Venus. On 
the 17th, Mars moving eastward passes 
7’ 0 south of Venus. The crescent moon 
will be found between the pair on that 
day, 114° south of Venus. 

Jupiter will be to the east of Venus and 
Mars in the evening sky. The giant planet 
will set 414 hours after the sun in mid- 
month, decreased in brightness to magni- 
tude —1.7. Jupiter remains an interesting 
object for telescopic study, the equatorial 
diameter being 35” on the 15th. 

Saturn will rise 214 hours after sunset 
on the 15th. Moving westward in Virgo, 
about 5° northeast of Spica, Saturn will 
have brightened to +0.5 magnitude in 
mid-March. The ring system is inclined 
14° to our line of sight, with a major diam- 
eter of 42” on the 15th. 

Uranus, in the evening sky, may be 
viewed till morning hours. This 6th-mag- 





THE SUN, MOON, AND PLANETS THIS MONTH 
The sun, on the ecliptic, is shown for the beginning and end of the month. 
The moon’s symbols give its phase roughly, with the date marked alongside. 
Each planet is located for the middle of the month and for other dates shown. 


nitude object resumes eastward motion 
on March 22nd, but has little apparent 
movement all month. It is about 2%° 
north of Zeta Geminorum and approxi- 
mately 4° northwest of the variable star 
R Geminorum, 

Neptune will rise shortly after sunset 
as it approaches opposition next month. 
Located 3° west of Saturn in mid-month, 
Neptune will be in retrograde motion. 


E. O. 





MOON PHASES AND DISTANCE 


hast: QUuartéF: cece ccs March 8, 18:26 
NeW MOOR -iieccscaens March 15, 11:05 
First QUartet: 6.006 eccsis March 22, 8:10 
BOGE PIOUS es ne seis ss March 30, 12:55 
Rast quarter. 633 66i<. April 7, 4:58 
March Distance Diameter 
Perigee 14, 23" 222,000 mi. 33’ 26” 
Apogee 27, 18° 252,300 mi. 29’ 26” 
April 
Perigee 12, 7° 224100 mi. 33’ 98” 





JUPITER’S SATELLITES 


Jupiter’s four bright moons have the positions 
shown below for the Universal time given. The 
motion of each satellite is from the dot to the 
number designating it. Transits of satellites over 
Jupiter’s disk are shown by open circles at the 
left, eclipses and occultations by black disks at 
the right. The chart is from the American 
Ephemeris and Nautical Almanac. 


Configurations at 2° 00" 
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)—" EVERYTHING FOR THE AMATEUR 


TELESCOPE MAKER 


TRE iscesecsses seasseanedieae . $4.50 and up 
ALUMINIZING 


Superior Reflecting Surface, Fine Finish, 


Will not Peel or Blister. Low Prices. 

Mirrors Prisms Send for 
Tested | Eyepieces Free 
Free Accessories Catalog 


MIRRORS MADE TO ORDER 
SEND FOR FREE PRICE LIST 


Precision Optical Supply Co. 


1001 E. 163rd St., New York 59, N. Y. 

















SKY-GAZERS EXCHANGE 


Classified advertising costs 10 cents a word, 
including address; minimum charge $2.50 per 
ad. Remittance must accompany order. Inser- 
tion is guaranteed only on copy received by the 
first of the month preceding month of issue; 
otherwise, insertion will be made in next avail- 
able issue. We cannot acknowledge classified 
ad orders. Sky Publishing Corporation as- 
sumes no responsibility for any statements 
made in the classified column, nor for the 
quality of merchandise advertised. Write Ad 
Dept., Sky and Telescope, Harvard Observa- 
tory, Cambridge 38, Mass. 





FINDERS: 2” diameter, f£/5, Newtonian finder 
scopes. Complete and ready to mount, using 
standard eyepieces. Aluminized parabolic mir- 
ror, correct to 144 wave. Price $16.00 less eye- 
pieces, postpaid. C. A. Yost, 1515 E. Broadway, 
Hawthorne, Calif. 





FOR SALE: Brass focusing eyepiece holders— 
114” spiral movement. Take standard 114” 
evepieces only. Price $5.95 postpaid. Money 
back guarantee. Send check or money order to 
Donald H. Lehr, Box 85, Audubon 6, N. J. 


FOR SALE: 12%” pyrex parabolic mirror, 100” 
f.l., good figure, $160.00 prepaid. Several rare 
old astronomical books. Correspondence invited. 
J. C. Corn, 1306 E. Coronado, Phoenix, Ariz. 








FOR SALE: Richest-field 5” objective of sharp 
f/5 f.1., figured for astronomy by Clausing, 
power up to 150x with Barlow lens and '%” 
f.l. eyepiece. Objective in tube. Price $100.00. 
R. L. Berg, Willmar, Minn. 


FOR SALE (take part trade): 4” refractor in- 
cluding tripod, $195.00. 2” refractor with tri- 
pod, $85.00. 24 x 80 super binocular, has tri- 
pod, $195.00. Wm. Brayton, 5123 Eagle Rock 
Blvd., Los Angeles 41, Calif. 


EQUATORIAL MOUNTINGS, fork type, $60.00. 
Precision machining at reasonable prices. Write 
for illustrated folder. Edward W. Gizara, 29 
Trinity Place, Amsterdam, N. Y. 


TELESCOPES, double slide plateholders, slits, 
spectrographs, filar micrometers, cameras, flat- 
field Schmidts, photometers, measuring ma- 
chines, special designs. (Thirty years experi- 
ence as a chief instrument maker at a large 
observatory.) Ridell Scientific Instruments, 38 
Walworth Ave., Williams Bay, Wis. 
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DEEP-SKY WONDERS 


HE HEAVENS are vast, and a man 

might spend several lifetimes without 
getting anything like a complete knowl- 
edge of even the more common celestial 
glories. But they all ought to be in books. 
Accordingly, when Dr. C. P. Custer, of 
Stockton, Calif., pointed out that this 
column had never listed M47, we confi- 
dently opened the library—and drew a 
complete blank. 

One would think that a Messier object 
would be at least mentioned in the hand- 
books, but this is what we found: Smyth 
and Webb make no mention of it. The 
Norton, Beyer-Graff, and Skalnate Pleso 
atlases do not record its position. We do 
not have, unfortunately, the Franklin- 
Adams plates, but a search of the Ross 
Atlas failed to locate any suspects. The 
Handbuch der Astrophysik gives its NGC 
number as 2478 and describes it simply 
as “cluster.” In the same book it does 
not show in the Shapley list of galactic 
clusters. In the New General Catalogue 
itself we find it listed, but in the descrip- 
tion column is the bare word “cluster,” a 
very unusual practice for this book. 

Owen Gingerich, at Harvard Observa- 
has kindly supplied the following 


tory, 
and fate 


additional notes on the history 


of M47: 

Messier described M47 when he discov- 
ered it in 1771 as a “cluster of stars slightly 
elongated to the west (précédent); the 
stars very bright.” The Herschels, who 
systematically observed the Messier cata- 
logue, gave no report on the object. When 
John Herschel compiled the General Cat- 


Telescope 
Mirrors 


6- to 16-inch diameters of ex- 
ceptionally fine quality — 
with prompt delivery. 
Imperfect mirrors refigured, 
reasonable prices — optical 
specialties. 
Each mirror figured by 
Thomas -R. Cave, Jr. 


Cave- Wilkinson Optical Co. 


4137 E. Anaheim St. 
Long Beach 4, California 





SMITH PRESENTS 


A sensational new 


4” Newtonian telescope. 
Sturdy cast-iron equatorial 
mounting. Babbitt bearings 
and felt oil retainers on each 
axis. Adjustable oak tripod. 
Adjustable aluminum mirror 
cell and diagonal holder. 
F/8 parabolized mirror, 
standard. F/4 to F/12 made 
on request at slight price 
change. 


$57.75 
less setting circles and 
No C.0.D.’s or charge accounts. Free 
information on request. Sent ship- 
ping collect. Specify how to ship. 
K. T. SMITH 
128 Wall St., Ravenna, Ohio 


slow motion 
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A portion of a Harvard Observatory photograph taken January 31, 1951, ex. 

posure 100 minutes. The circle indicates the approximate position M47 shou 

occupy. At the right is the cluster NGC 2422, with 2423 above it, and 2437 (M+6h— 
to its left. In the upper left i is NGC 2539. 


alogue, he merely recopied the position 
from the contemporary Wollaston cata- 
logue, which had, in turn, copied the 
Messier position. When Dreyer compiled 
the NGC, he took the Messier positions 
from Auwers, who had reobserved nearly 
all of the objects to get somewhat more 
accurate positions. Auwers commented 
that the cluster had not been observed 
since Messier, and that it was “probably 
a very loose and poor one.” 

Camille Flammarion, who from 1917 to 


1921 presented a thorough study of #f 
Messier catalogue in the Bulletin” 
the Astronomical Society of France, inf 
May, 1919, issue expressed essentially 
same conclusion, that there is no clust 
M47. q 
The accompanying Harvard photograg 
of this region of the sky shows 
clusters, but none within the circle th 
marks the approximate position the clustt 
should occupy, 7® 52™.5, —15° 17’. : 
WALTER SCOTT HOUSTO! i 





OCCULTATION PREDICTIONS 


March 6-7 b Scorpii 4.8, 15:48.1 —25- 
36.6, 21, Em: E 9:43.1 —0.5 —1.6 344; F 
9:44.8 —1.5 —0.6 309; H 9:18.9 —0.9 +0.7 
284. 

March 6-7 Pi Scorpii 3.0, 15:56.0 —25- 
$88.21, Tans Be PSL % cs cant ee ee 
F113:500 255 3659. 

March 8-9 X Sagittarii 4.4 to 5.0, 17:44.6 
—27-48.9, 23, Em: A 9:57.1 —1.5 0.0 308; 
B9:55:7 —1.:3'00'312;'C 97502 —15- 02 
298; D 9:48.1 —1.2 +0.3 304. 

March 9-10 Sigma Sagittarii 2.1, 18:52.4 
—26-21.4, 24, Im: E 11:43.6 —1.8 +1.3 65; 
F21:20.7-—-16 +20 85. Em: 212011 
—1.2 +1.3 258. 


For standard stations in the United States gnd 
Canada, for stars of magnitude 5.0 or brighter, 
data from the American Ephemeris and the 
British Nautical Almanae are given here, as fol- 
lows: evening-morning date, star name, magni- 
tude, right ascension in hours and minutes, decli- 
nation in degrees and minutes, moon’s age in days, 
immersion or emersion; standard station designa- 
tion, UT, a and b quantities in minutes, position 
angle on the moon’s limb; the same data for each 
standard station westward. 

The a and b quantities tabulated in each case 
are variations of standard-station predicted times 
per degree of longitude and of latitude, respective- 
ly, enabling computation of fairly accurate times 
for one’s local station (long. Lo, lat. L) within 200 
or 300 miles of a standard station (long. LoS, 
lat. LS). Multiply a by the difference in longitude 
(Lo — LoS), and multiply b by the difference in 
latitude (L — LS), with due regard to arithmetic 
signs, and add both results to (or subtract from, 
as the case may be) the standard-station predicted 
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time to obtain time at the local station. Tam 
convert the Universal time to your stand 
ne and latitudes of standard 


are i 
L72°.5, +42°.5 E +91°.0, f 
F+ost0, +H fl 
G +114°.0, +508) 
H Fi20°.0 . 
I 1 199°.1, +49°.5 4 





SUNSPOT NUMBERS 


December 1, 11, 13; 2, 17, 12; 3, 14, 
4, 15, 16; 5, 29, 22; 6, 36, 32; 7, 39, 3Bjme 
51, 50; 9, 29, 38; 10, 25, 28; 11, 33, 34; 
53, 40; 13, 53, 47; 14, 65, 63; 15, 66, i 
16, 69, 67; 17, 68, 67; 18, 68, 66; 19, 59, 6G 
20, 45, 50; 21, 40, 40; 22, 28, 35; 23, 25, 
24, 26, 29; 25, 13, 18; 26, 19, 36; 27, 7, 
28, 0, 0; 29, 3, 7; 30, 12, 9; 31, 2% 
Means for December: 33.5 American; 
Zurich. American mean for 1952, 

Daily values of the observed mean relative 
spot numbers are given above. The first 
the American numbers computed by Neal 


Heines from Solar Division observations; 
second are the Zurich Observatory numbers. 


UNIVERSAL TIME (UT) 


TIMES used on the Observer’s Page are Greenwich 
civil or Universal time, unless otherwise noted. 
This is 24-hour time, from midnight to midnight; 
times greater than 12:00 are p.m. Subtract 
following hours to convert to standard times - 
the United States: EST, 5; CST, 6; MST, 
PST, 8. If necessary, add 24 hours to the UT be 
fore subtracting, and the result is your standard 
time on the day preceding the Greenwich date 
shown. 
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STARS FOR MARCH 


The sky as seen from latitudes 30° to 
50° north, at 9 p.m. and 8 p.m., local time, 
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on the 7th and 23rd of March, respec- 
tively; also, at 7 p.m. and 6 p.m. on 
April 7th and 23rd. For other times, add 
or subtract 14 hour per week. When fac- 
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ing north, hold “North” at the bottom; 
turn the chart correspondingly for other 
directions. The projection (stereographic) 
shows celestial co-ordinates as circles. 
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